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NEGRI BODIES, WTTH SPECLM. iEFZHSSCE rz ZEA^ 
XOSIS IX SUSPECTED lABIES. 

Bt AzRU W. WiLLlMMS, M. D- 

AsMMitKii Dwwcbt^^ S£stfwdk LjhinisBrtL^ 

The hgtocy of the fiuJIuns in Siyit'ipni'ftia 5s snfigr j^cjuslic .^ 
to 1903, uutwiUiatfl Mfipg muLk ggfiwrafrTiy vcik ai ±e "rwii 31 ±is 
dura ST br nasr ot oar irnwr antsBSL jjifii h ygrti^. vj5i"a*ni Tnnr^ i/t^ 
scrSxd then ior tlK first tame !rf X«gri • ocaaSsLj msa. VfirTg 37 3xe 
odier reoonSnp observer} ^ weie nif 'i eiy c^icrfiocfaeiL A3ii wttzc : 
It more mtercttznn^ is tlie act rTm rfrfse binfir^. wiift tf&e iirtliijiii 
10 use, ooKne out vidi socit stsrdxnp ♦fTwiM r ir^s 2nii snfivn&sixtT 
C¥eo uie iicjgtiiiier in tfwnif I' oo. tiBe : 
them. 

In Ae icjeAiJi U b mHui i of t&e Deportaoest cf Hirairf*r Dr. ?icr : 
corroboratBd ^m work of odners in regari x d&e presesce and grr-nr 
mtiire of these boifies in fixed and ffiifnnf yrrrng fnci ±e !zerre cas- 
ters in cases of rabies^ axnd. fcr sense nrrr ias ised ±e yrrm ' rr'ijrf 
for diagnosis. B j dns ir'rT T ii rf , bowerer. ± 5s Trprffgrrr x r=aks ±e 
diagnosxs before 24 hoors. and no coe. sc far as kacw:z. =as pi&Esred 
a nmcfa shorter way of deaaoastratxn^ ^e faci5es ssEsactcrilj. 

In c o nn ctti on widi a. repent nade bj Dr. Pcscr bcfcre tbe Stw Ycrk 
Pathological S oii e ti in 1904. tfae w r ite : desDcnscrared a s=ear tmm 
hjdropbobia brain tzssae coataznxng these Xegrr bocSes and ifrtyrv 
mended Ae smear method for rapid (fiagnons. Smears were zade and 
studied at that tone at the snggestna of Dr. Ewing who, as wc all kDow, 
had obtained soch good results br dtxs method in his "^Stodxs on 
Ganglion CcSs." 

By die tedmic tten employed, Aoogfa the Negri bodies were bt wight 
out dearly, diey were ddicatdr stained and their differentiation from 
die surroun diiy tissues, espedalhr from the red blood cells was sook- 
what diflknlt 

Reccndy the work has been taken up br me again, and it has been 
foond that bj sEghtly imp r ov e d tedmic and a different stain, die 
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" bodies/' in most instances, if not in all, are brought out more distinctly 
and more characteristically, and can be identified in a much shorter 
time and by a much simpler and less expensive technic than by any 
method so far published. 

The work has been controlled on one side by section cuttings and 
animal inoculations and, on the other side, by smears from the central 
nervous system of normal animals and of animals that have died from 
tetanus, diphtheria and meningitis ; and it seems reasonable to make the 
positive statement that the bodies seen in smears as well as those seen 
in sections are specific to hydrophobia. 

Further, the smear work seems to have brought out more clearly than 
the section work that these bodies are not degeneration products, that 
is that they have an individuality distinct from the nervous tissue. This 
is shown by the fact that they are definitely and regularly structured ac- 
cording to the age of the lesion and that the structure and staining 
qualities are analogous to those of certain known protozoa, therefore 
it makes it practically certain in my opinion that they are living organ- 
isms belonging to the group of protozoa and that they are the active 
cause of hydrophobia. 

The technic is as follows: The nerve tissue is obtained as soon 
as possible after the death of the animal (though smears made as 
late as 13 days after death when the tissue had been kept in the ice-box 
have shown bodies stained well enough for diagnosis), and smears may 
be made in any way that will get the tissue quickly and evenly on the 
slide. However, I have found that the best results can be obtained by 
the following method : 

The small bit of nerve tissue required for the examination is cut 
out with the point of a small scalpel or with a small, sharp scissors and 
placed upon a glass slide. A cover slip is put over the piece and 
pressed upon it gently until it is well spread out, then, with the finger 
still pressing lightly, the cover slip is moved along to the end of the 
slide. It moves very easily and makes a thin more or less evenly spread 
smear. 

The smears are allowed to dry in the air and are fixed either in 
Zenker's fluid or in methyl alcohol. 
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The two staining methods which have been prindpallj osrf are 
Malloty's eosin-meth> lene-blue mtthod and Giemsa's azur-eosm znetfaod^ 
A companson between the results oliCained by the nse of these two 
stains is nwst instructive. The cosiii-nieChfjetie-bltie method, if the 
decolorization is carried to a maiked extent, shows the profeoplam 
of the bodies staining with eosin, whOc the central bodies and granuks 
are a dark blue. When the decolorizatian is tiot earned so Car lh^ 
cytoplasm of the bodies appear more of a mageota, aluviraig tlat they 
are not purely addophile. 

In sections the apparent acidophile character of the bodies is cvki 
more marked than in the smears, hence obserrers have always spoken 
of them as acidophile, and since protozoa are known to be basophile, op- 
ponents of the protozoan theory of their nature have oottsidered this a 
strong point on their side. 

The Giemsa stain with the smears, however, has shown that they are 
really more basophile than acidophile in charmcter and that the central 
body takes up the pure nuclear stain — the aznr* 

The bodies vary in their stained app^rance according to the time 
stained, the amount of decolorization, the thickness of the smear, the 
age of the lesion and the length of time after death. In the stage of 
the disease that is usually found in the so-called " street rabies/' that 
is in the stage that oftenest reaches us for diagnosis, most of the bodies, 
according to the Giemsa method of staining with the stain left on for 
one hour, stain a rather dark robin's e^^ blue, the granules and central 
bodies purple. With more decolori^tion, the protoplasm is a clearer 
blue and the chromatin masses red. Many of the bodies by this method 
of staining show a double contour or membrane-like periphery which 
may be an artifact as it is more apparent tn bodies within the cells 
and in the thicker parts of the smears. For the purpose of diagnosis the 
bodies may be stained sufficiently characteristically with concentrated 
Giemsa in lo minutes. 

The finer structure of these bodies will not be spoken of in detail 
at present, suffice it to say that the small rounded forms show a chro* 
matin staining ring-shaped central body, the small oval forms may show 
two or three such bodies, some of the larger rounded forms show chro- 
matin bodies arranged more or less regularly around the periphery as 
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well as in the center. Some of the large oval forms show a chromatin 
rounded body nearer one end with small chromatin granules irregularly 
scattered throughout the rest of the body. 

The staining characteristics together with the fact that the mor- 
phology is so characteristic, makes it practically certain, as I have 
said, that the bodies are protozoa, and their site, time of appearance, 
numbers and absence from other diseases make it as certain that they are 
the cause of hydrophobia. 



RECENT STUDIES IN THE DIAGNOSIS OF RABIES. 
By Daniel W. Poor, M. D., 

NEW YORK. 

Assistant Bacteriologist Research Laboratory of the 
Department of Health. 

It is obvious to those who have to deal with people bitten by animals 
supposedly rabid, that a quick method for the diagnosis of this disease 
in the animal is most desirable. The length of time consumed by the 
inoculation test, with its consequent suspense and worry to the patient, 
together with the resulting delay in starting treatment, and further 
the occasional failure of the test through premature death of the animals 
from septicemia, are all reasons for stimulating work on the histological 
methods of diagnosis. 

Since the time of Pasteur, work has been done along this Ime, and 
it may be of some interest to summarize very briefly the results without 
going extensively into the technicalities of the subject. It is obvious 
that a satisfactory method of diagnosis must fulfil, as nearly as possible, 
the following conditions. First, the lesions should be characteristic of 
the disease; second, they should appear early in the disease as well as 
late; third, the technique should not be so difficult and exacting as to 
render its accomplishment frequently impossible under the conditions 
which we have to meet practically, and further the lesions should be 
sufficiently definite to form the basis of a positive opinion. Lastly, it is 
desirable that the microscopical picture be as little as possible affected by 
the changes produced by post-mortem decomposition and freezing. 
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Some ytars ago Babes describai lestons n-hich he considered cfaar- 
acteristic of rabies, the essential pomts of which were, a coOcction of 
embryotial cells surrounding the central canal of the cord^ aad the 
ganglion cells, particularly in the medulla. The ganglion cdls degener- 
ate — chromatolysis being especially characteristic — and their spaces are 
occupied by the embn^onal cells which constitute the so-called *' rabic 
tuterdc.'' From what can be learned, this method has not been in 
general tise extensively, owing to die fact that these lesions are not 
constantly present in rabies, and that they may also be found in other 
conditions. 

Later, Van Gehuchten and Nelis described changes in the svTnpathe- 
tic ganglia, the intervertebral ganglia, and in the plexiform ganglia of 
the pneumogastric nerve. In these locations the nerve cells lie in cap- 
stifcs lined with endothelial cells. The changes said to be characteristic 
of rabies are the atrophy and destruction of the nerve cells brought 
about by the new formed cells from the capsule, which finally occupy 
the entire capsule* 

Ravanel, who has used this method of diagnosis, considered that the 
changes in the intervertebral ganglia are more constant than those in 
the medulla. He has reported a series of twenty-ei|^t cases, including 
eleven dogs, one cow and one horse, all having street rabies, and fifteen 
rabbits inoculated from these animals. In all except the horse positive 
changes were found, although in one of the cases they were very slight. 
In twenty-one cases examined for the lesions described by Babes, seven- 
teen showed characteristic lesions. In two only chromatolysis of the 
cells was found, and in two no lesions were seen* Similar lesionp tu 
those of Van Gehuchten have been found in the ganglia by Crocq in 
one case, and by Van Gehuchten in three cases of diphtheria. Four 
cases in man have been reported as having lesions identical with those 
of rabies, including epithelioma of the Gasserian ganglion, acute ascend- 
ing paralysis of the cord, and carcinoma of the rectum. It is also stated 
that the lesions of Van Gehuchten and Nelis are not well marked in 
the early stages of the disease. It seems, then, that the rabic tubercles 
of Babes, while frequently found, are not constant. The various phases 
of cell degeneration, such as chromatolysis, granular degeneration, loss 
of nerve processes, and the various stages of cell destruction are in- 
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teresting to observe in connection with the pathology of the disease, 
but they can scarcely be made the basis of diagnosis, since they may be 
caused by other poisons. Further, owing to the g^eat liability of 
the nervous system to rapidly undergo post-mortem change, together 
with the frequent production in it of artefacts from rough handling and 
improper fixatives, we have still further reasons for considering these 
minute changes as unreliable for diagnosis under the conditions which 
we have to meet practically* 

Assuming that the lesions of Van Gehuchten are more constantly 
found in rabies, the great difficulty of the dissection of the intervertebral 
and plexiform ganglia makes this method undesirable, to my mind^ as a 
routine method of diagnosis. 

More recently » in 1903, Negri, of the University of Pavia, has made 
important observations on the pathology of rabies, describing minute 
bodies, since called Negri bodies, or corpuscles, which are found chiefly 
as cell inclusions in the Purkinje cells of the cerebellum and in the large 
ganglion cells in the region of amnions horn, Negri and some others 
believe these bodies to be the causative factor in the disease, and classify 
them among the protozoa. While not attracting much attention at 
first, these bodies have been studied and reported on latterly by a 
large number of observers, and they have become the basis for a method 
of diagnosis in a number of laboratories. Briefly described, these bodies 
may be said to be minute structures, varying in size from one to twenty- 
three microns in diameter. The shape is round or oval, but may be quite 
irregular. The staining reaction is eosinophils In structure they may 
be homogeneous, ring formed, or vacuolated. They may contain ir- 
regularly grouped granules, or they may present a certain definite struc- 
ture, namely, that of a mass of protoplasm containing one or more 
nuclear-like bodies surrounded by circular unstained areas. This struc- 
ture has also been demonstrated by Dn Williams of this laboratory in 
stained smear preparations, A preliminary report of her work will be 
found on page 476. They have been seen in the hanging drop as well 
as in stained preparation. They are said to preserve their form in 
spite of putrefaction of the brain, after prolonged immersion in glycerin, 
and after several days' drying. From personal experience, I can state 
that they may be found after such marked post-mortem change has oc- 






pMSkehr 






as IC' ^E IfguiiTH' r ^ntL 'niMa: tkm ncdis sai!!: zss ■ *»"! 



\_tlll IC 'lbs ■■■■■■■i^^ 




lllllllli^ IC 2HiS IE Jlilt^X. TiJlKS Sr VIJl Z JLUUU'lJ 2BBE. 
2JCBC ^K UlB IC Jlllillitfff illH^L laiHT .11 Jtl SOBS "tiff CdOdtfE: 1GK 

« a snaiE iiiffiT if ■ffifiiffi. "fiK ■"i'*i*'Tmfr nr ammxifli "» ' "ar JuiiL ^k 

lOBL TT* iiify ICSK ^"^8**^^ I mil"! snmKT JSISr&- TC TJIOt 

\mSaBBL. Ir-gaeic^ea jg-iiiEiLia l qi^Ag meaBE^cag inifouigc 
Ijf^K xDocuflaoc -sc SDss: Tons 3t±g jggnir ie x jr lifiirriif jgr»£. s 
> Ac raiiffr iw ihbu£ wTinigr& Ag la ' 11 11^ TgniTrHpy . ^lisasBmi 



486 



dog similarly inoculated was killed on the day he showed the first symp^ 
toms of nervousness. A careful examination of a section of both cere^ 
beUum and cerebrum failed to show the lesions, though it is possible 
that an examination of a number of sections might have revealed them. 
That the case was examined very early in the disease is shown by the 
fact that the submaxillary glands had not yet become infectious* By 
mistake^ a portion of the brain tissue was not saved for inoculation. 
It may be said here that the majority of the dogs sent to the laboratory 
were killed during the course of the disease, some of them after only 
a day's sickness, yet the lesions were sufficiently proiK}unced to make 
the diagnosis easy. 

I In the rabbits and the guinea pigs the disease was produced by the 
subdural inoculation of the virus. All of these cases showed the lesions, 
but it is hardly fair to consider these cases as having equal importance 
with the others in estimating the diagnostic value of the method, inas- 
much as it appears that there is a relation between the number of these 
bodies present in the brain and the proximity of the site of inoculation to 
the brain. 

The control material was taken from the following sources: Five 
normal animals, three dogs suffering from unknown conditions, which 
were killed on suspicion of having rabies, but proven by animal inocu- 
lation not to have had the disease. In addition there were five cases 
of experimental diphtheria in guinea pigs, a case of staphylococcus in- 
fection including involvement of the brain in a rabbit, a case of general 
pneumococcus infection in man, one of traumatic cerebral hemorrhage 
in the human subject, and also one case of human tetanus and six cases 
of experimental tetanus in guinea pigs. In none of these cases was any- 
thing resembling Negri's corpuscles found, except in one of the cases 
of experimental tetanus. In this case there were a few minute eosino- 
phile bodies occurring as inclusions in the Purkinje cells of the cere- 
bellum. They showed no internal structure, and did not look exacfly 
like even the structureless bodies found in rabies, and it is my feeling 
that one familiar with the appearance of these inclusions would not 
mistake them in making a diagnosis. However, it must be admitted 
that the similarity is sufficiently marked to be suggestive as to the nature 
of these cell inclusions. These diseases resemble each other in that in 
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both the vims travels by the central nervous system. We may suppose 
that all these inclusions — those showing the regular definite structure 
seen in rabies, together with the structureless forms seen both in rabies 
and occasionally in tetanus, are one and the same thing. In this case, 
of course, it most be assumed that they are all degeneration forms. 
Or it may be supposed that the structured forms found in rabies alone 
are the causative factor in this disease, while the other forms are the 
result of a poison acting especially on the nervous tissue and causing 
degeneration of its elements. So far as I know, the study of the mor- 
phology of these bodies has not progressed sufficiently far to throw 
light on this subject. However, as we are considering the diagnostic 
value of these lesions, it is to be noted, first, that even assuming their 
appearance identical in the two diseases, they are very commonly found 
in rabies, and are probably but rarely present in tetanus. Further, the 
dog, which is the animal most commonly afflicted with rabies, but rarely 
contracts tetanus. It would seem that much more extensive observation 
should be made on the histology of tetanus to clear up these points. 

Even assuming that these lesions be definitely proven to be degenera- 
tions of the central nervous system, it seems quite possible that^ when 
occurring in the numbers in which they do in rabies, they may still 
prove to be of great diagnostic value, since we must admit that, owing to 
the peculiar manner of transmission of the virus and the very long 
period of incubation and other peculiar features, this disease occupies 
a very unique position, and its pathology may be correspondingly unique. 

With regard to the technique of the examination, one will find it 
necessary to take a small portion of the brain from both the cortex of 
the cerebellum and from the Amnion's horn, as the bodies are some- 
times numerous in one region and not in the other. The tissue may be 
fixed in Zenker's fluid and stained with an eosin-methytene blue com- 
bination, in which ca» the inclusions stand out very clearly as red 
structures in the blue background of the ceil body. Or absolute alcohol 
may be used as a fixative and hematoxylin and eosin as the stains. In 
this way a diagnosis may be made within twenty-four hours. The 
paraffin method of imbedding is to be preferred. 

In conclusion, then, it would seem that in this method we have the 
means of making a rapid diagnosis, which is of about the same grade 
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of accuracy as that laboratory diagnosis of tuberculosis or diphtheria. 
That, further, the lesions are, as a rule, found early in the disease, 
and are not affected by changes in the brain tissue incident to the 
delay of shipping the material to the laboratory from a distance. 

Further, the material for examination is easily obtained, and may be 
collected by any competent veterinarian and sent in the fixing reagent 
to the laboratory, thus saving time. 

While further work on control diseases should be done to establish 
fully the standing of the method of Negri, it seems fair to conclude, 
from what has thus far been done, that we have in it a means of accom- 
plishing what has long been sought, namely, a rapid diagnosis of rabies. 



THE SMEAR METHOD AND FROZEN SECTIONS IN THE 
DIAGNOSIS OF RABIES. 

By Ira Van Gieson, M. D., 

Assistant Bacteriologist. 

During the past year experiments were made toward perfecting a 
method of rapid diagnosis of rabies in detecting the Negri bodies in 
smears of the central nervous system. It was thought that frozen sec- 
tions of the brain might combine the advantages of the squeeze smear 
method with the natural topographical distribution of the Negri bodies 
which is somewhat disturbed in making the smear. After several trials, 
however, with variations of the Bevan Lewis method in which the 
sections of the congealed (but not frozen) brain tissue are immediately 
stained and dried on the slide, this procedure was abandoned. It was 
no comparison to the perfect demonstration with appropriate 
staining in the smear method, either for rapid diagnosis or detailed 
structural study of the Negri bodies. Frozen sections with 
similar technique of the salivary glands in various dogs revealed no 
traces of the Negri structures. Examinations also of the choroid plexus, 
pia mater, hypoglossal and motor oculi nerves, with methods similar to 
the smear procedure, yielded negative results as regards Negri structures. 
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changed slightly by intensifying it and lengthening the duration of it in 
severe cases to thirty days. 

When the virus has been sent from the laboratory, each day's dose is 
mailed daily by special delivery. It is mixed with sterile glycerine and 
a somewhat longer and stronger treatment is given than would be the 
case if the patient were treated at the laboratory. The results have 
been as good in the patients treated away from the laboratory as in 
those treated here. Nevertheless it is recommended that severe cases 
be treated preferably at the laboratory, where this is possible. It is 
considered inadvisable to send the treatment in cases requiring more 
than two days for its delivery. 

Diagnosis — ^The method of diagnosis by means of hardened sections 
of the brain, based on the discoveries of Negri, has been thoroughly 
tested, a portion of this work appearing in a reprint published from the 
Medical Record of April 15, 1905. This method had been found to be 
of considerable practical value, the time required for diagnosis being 
shortened to two days. This method of diagnosis has been materially 
improved upon by Dr. Williams, who has devised a method of examining 
smears made from the brain, the time required being shortened to an 
hour or even less. 

Considerable work has been done in testing the therapeutic value 
of a protective serum in the treatment of hydrophobia. This work is 
not yet completed, but the results thus far obtained do not indicate 
the serum used to be of any value as an adjunct to the ordinary Pasteur 
treatment. In view of recent work with radium on the hydrophobia 
virus, experiments have been started in conjimction with Dr. C. B. 
Fitzpatrick along this line. A report of the work done to date follows : 

A PREUMINARY NOTE ON THE ACTION OF RADIUM 
UPON HYDROPHOBIA VIRUS. 
By Dr. C. B. Fitzpatrick and Dr. D. W. Poor. 
The encouraging reports of the investigations on the inhibitive ef- 
fects of radium and its emanations upon the hydrophobia virus and upon 
the disease itself, as it occurs in experimental animals, has appeared 
to us to warrant further study of this subject. 



Rdms^ jfHiTjis id 
tioos of ndnn 

extended sliwlics ot the **^'" * z£ ibmSl 
tioos upon hidimi h u fcn; 
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The virus was so treated lot rwc li iii k. 



Two gcmiea pigs were Iirrajrrry" saoczTzIy -n± i±s tx-:&. 
contnds beii^ mocnhtcd with ^^^' Tzras » yjirr ^ac 211c neei 
to radimn. The coatrols <Sed ooe a=id rao csrs fg-Vr i2a=i ±ie pogs 
which received the Tins which bad htrr exposed tD die raoza. 

Both die iiiilirjird fixed rsrss zad the r*53=: xir=$ tpctc kepc in 
the ice box over night before beixi^ inoculated. 

TABLE L 



Dec i^ Dec n. Dec ir. 



Goinea pigl 

Guinea piglL 

Guinea pigllL } 

Guinea pig IV { 



laj. Dec^vith RadiiiaiTns^ '" ^HJv" ' \ Dead. 

Inj. Dec9«ith RadiaxiTires.. O.K. ' Initahle. Deoid, 



Control JiMxalated villi fixed I . d^mL 

▼inisDecQ. l! *'*'«- 

Control inocnfrtrd with fixed) ■ Utad. 

▼inisDec9 fj *'««*• 



A second experiment was made with 10 milligframmcs of a German 
bromide of radium of about 1,800,000 radio-activity contained within 
an aluminum tube, sealed at both ends. This was enclosed in a ccllu- 

I. Compt. xendns bebdomadaires de la Sodete de Biologie, 18 mars, 1905. 
. Acad, des Sciences de Bologne, an seance der 9 aTril et dur s8 mai, I90S> 
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loid tube and placed in the middle of i c. c. of fixed virus, contained in a 
small test tube for two hours. This virus was then injected subdurally 
into guinea pigs and two controls were similarily injected with ordinary 
fixed virus. The controls died sooner than the ones inoculated with the 
radium virus, as indicated by the following table: 



Guinea pig I. . 

Guinea pig II. 

Controls 
Guinea pig m 
Guinea pig IV 

Controls 



Dec. ao. 



Inoculated with radium virus. | 

Inoculated with radium virus. •{ 

I Inoculated with ordinary j 

* fixed virus i 

1 Inoculated with ordinary i 
1 fixed virus f 



Dec. S5. 



Apparent- 1 
ly well, f 

Slightly I 
weak. ) 



Dec. a6. 



Sick. 

Slightly 
weak. 

Sick. 
Sick. 



Decs;. 



Dead. 
Sick. 
Dead. 
Dead. 



DeciS. 



Dead. 



These two experiments seem to indicate that a two-hour exposure of 
a fixed virus (made from the cord in the dilution of about i part cord 
to lo of salt solution), to the radiations of radium, renders it less active 
than the ordinary fixed virus of a similar dilution, which had not been 
exposed to radiations of radium. 

Attempts were also made to treat animals sick with hydrophobia 
and which already showed some symptoms. Contrary to the reports of 
curative effects made by Tizzoni, we were not able to note any effect 
upon the course of the disease. 



TABLE III. 







Dec. M. 


Dec. 22. 


Dec. 23. 


Rabbit I— Sick, 7 
days after in- , 
oculation with 


German radium of ii8oo,ooo^ 
radio-activity applied Dec. ao 
to cornea of eyes alternately 

position on cornea of riffht 
eye and left in place 18H 

hours TTTr .ttt r - 


No change; weak. 


Very weak. 


DmmI. 












Dec. 24. 


Dec. 25. 


Dec. 26. 


Rabbit II— 4 davs' 
after inocuiar 
tion with fixed ' 


Same specimen of radium ap- 
plied December 22 to cornea 
of eve for 18K hours 


^^i^*S5it"??:[ 


Very weak. 


Dead. 


virus J 
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A further experiment was 
ginning symptoms doe to street rabies Vv z 
tube containing lOO nunigrammes of r 
radio-activity under the sidn and sdxsasaesxs 
column. The animal treated in tna vaj rrrrf : 
control, indicating that die radzms bad rad ac 

One rabbit was also treated br 
of the inoculation with a U r pJM.ir 




wxsaari>sr. 



g; rarT*:T 



me m: 



with a i-ioo dilution of fixed ttss a S^-saoEd. -Sskrvsp!^ :*rr:r.jrl c 
containing the radium was app&d over :^ g tcjih^ Tse sa^ cf fiie 
disk applied to the wound was enririsrd bj a *7tit. Tnra pass aiic ' jjiced 
with gutta perdia tissue. The r yf-- was dsspc ir puast kx cajf aaod 
then removed. The amnnl &3d two cars jsrer. lo snI%za=3SKS of 
radium bromide of 10,000 radio-actxiitT were nryiirgyed. 

Two sets of experiments were also made m windi tbe Tims was ex- 
posed for a longer period than two booriu These experimeots Aowtd a 
very slight inhibitive cflFect from 15 boors nymwire and no effect from 
a 21-hour exposure. The fiftecs-faoor e xp e aiuj enc oosisisted in using 
100 milligrammes of French radinm chk^nde and exposing abofot 9 ex. 
of fixed virus (diluted to i to 10 sohitioo), to its actxxL A tctt sli^ 
inhibitive action was noted in this e xp er im ent, as indicated in the iol- 
lowing taUe: 

TABLE IV. 



Guinea pig I 

Giiine II 

Gviiiea pic in — i 
CooM f 

uontroi ) 




Dec 14- 



Dec 15. Decrt^ 



Apparently «eIL Weak. 

, WdL 

Weak. j Dead. 

A ppai e rtly wriL ■ Weak. 



Deid. 



Dead. 



The 2i-hour exposure consisted in using the 11 milligrammes of 
German bromide of radium of 1^00,000 radio-actiidty and exposing 
9 c c of fixed virus (diluted to a solution of i part of cord to 10 of 
salt solution) to its action for 21 hours. Practically no inhibitive action 
was observed in this experiment as is indicated by the following table: 
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TABI>E V. 





Dec. SI. 


Dec* 27. 


Dec.s8. 


Dec 99. 


Dec 30. 


Guinea pig I...... 


Radium virus inoculated. . . 


Dead. 








Guinea pig II 


" " " ... 


Dead. 








Guinea pig lU ( 
Control .... 1 


Fixed virus inoculated 


Very weak. 


Dead. 






°"^nSS.^:} 


It U <l 


« 


Very weak. 


Very weak. 


Dead. 


Guinea pig v.... 


Radium virus inoculated, j 


""r/^. \ 


Paralyzed. 


Dead. 




Guinea pig VI.... 


** ** " 


Weak. 


Completely \ 
paralyzed. 1 


Dead. 





Guinea pigs I. and VI. in the above table were inoculated witli a 
mixture consisting of equal parts of ordinary fixed virus, and the 21- 
hour radium virus used to inoculate number I. and II. with the idea of 
determining if the radium virus neutralized the fixed virus, the experi- 
ment appears to indicate that it has no effect upon the fixed virus. 

Further experiments were made with weakened and diluted virus, 
which had been exposed to radium and controlled by similar weakened 
and diluted virus with the provoking result that all the controls as well 
as the treated animals have as yet, at the end of one month, shown no 
symptoms of the disease. A cord dried three days was used to in- 
oculate in the first series of these experiments, after being exposed to 
radium as indicated in Table I. 

In the second series of these last experiments 8 fine needle drops of a 
solution, made up of i part cord and 200 parts of salt solution, was 
placed within a capsule of gutta percha tissue and placed on the thin 
mica plate covering 10 milligrammes of pure radium bromide of 10,000 
radio-activity. This solution was exposed in this way in the ice box 
for five days and then inoculated. 

In the third series of these dilution experiments, two gelatine rods 
covered with a covering of a radium in such a manner that the alpha, 
the beta and the gamma rays all act, were surrounded in a tube with 2 
c.c. of the 1-200 dilution of the fixed virus. This solution was also 
exposed for five days. These rods are called Lieber rods. The radium 
is kept in place by a covering which permits all the alpha rays to act. 

The glass tube in the first experiment cut off all the alpha rays, and 
only permitted some of the beta and most, if not all, of the gamma 
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rays to act The aluminum, the mica, gutta percha and celluloid cover- 
ings in the other experiments excluded all the alpha rays, a little of 
the beta and permitted all of the gamma rays to escape and act upon 
flic virus. 

The final series of the experiments with the diluted virus consisted 
of the injection of a mixture containing equal parts of 1.200 diluted 
virus, and of a fluid provisionally called X solution. This solution con- 
tained the emanations of radium, termed D. E. and F. and a minute 
quantity of the radium itself, in alcoholic solution. This solution also 
contained all the different rays and was of strong radio-activity. This 
solution mixed with the diluted virus was also inoculated into two guinea 
pigs, which have remained well for 28 days. Unfortunately, as al- 
ready related the controls have also remained alive and well and we 
are consequently unable to judge what the results have been. 



ON THE PRESENCE OF CERTAIN BODIES IN THE SKIN 
AND BLISTER FLUID FROM SCARLET FEVER 
AND MEASLES.* 
By Cyrus W. Field, M. D. 
In December, 1903, Mallory* described certain protozoon-like bodies, 
which he had observed in the epithelial cells and in the lymph spaces of 
the skin, in material from autopsies on scarlet fever cases. He was un- 
able to find them in the living patient. 

At a meeting of the New York Pathological Society in April, 1904,* 
I reported that I had been able to find these bodies in the skin from five 
scarlet fever autopsies, but had been unable to find them in the skin 
taken from four living patients. 

During the summer of 1904, Duval* obtained bodies similar to those 
of Mallory in blister fluid from scarlet fever patients. In looking over 

• Preientcd at the Fifth Annual Meeting of the American Aswxsiation of Pathologiita and 
Bacteriologists, Chicago, 111., April 21, X905- 

1. Mallory— /oKr. of Med. Research, 1904, x., 483. 

2. Field— Traiw. of the New York Path.. Soc, 1904, iv., 50. 

3. Duyzl—University of Pennsylvania Med. Bull., 1904, xvii., J98; Virchau^s 
Archiv, 1905, dxxix., 485. 

Vol. II.— Slg. 3. 
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Duval's specimens I was struck by the close resemblance of many of 
them to the extracellular forms of the malarial parasite, except that in 
Duval's specimens these bodies showed no chromatin. His specimens 
were stained with Wright's modification of Leishmann's stain, which, 
in my experience, does not always pve a chromatin reaction. 

Since April, 1904, I have taken skin from twenty scarlet fewr 
patients, ten scarlet fever autopsies, fourteen measles patients, four 
measles post-mortems, four patients with antitoxin rashes, and from 
five autopsies on diphtheria cases which had had a rash before death. 
Skin was taken from two children, one of whom had died of broncho- 
pneumonia, the other of marasmus. The skin from each of these cases 
was divided into four parts and placed in Petri's dishes. One was kept 
in the ice box, one at room temperature, one at 37° C, and one at 56° C. 
While able to obtain many kinds of degeneration products in sections 
made from these specimens (removed from the Petri's dishes every 
twenty- four hours under the four conditions), I did not find a picture 
similar to that shown in the sections from the material taken after death 
from the cases of scarlet fever and measles. Though many of the 
epithelial cells showed masses of varying sizes in their protoplasm, these 
inclusions showed a difference in staining reaction, some being more 
acidophilic than the surrounding cytoplasm, others less so, while some 
are basophilic to a marked extent. 

The histological technique followed for all the material was fixation 
in Zenker's fluid, imbedding in paraffine, and staining, with eosin and 
methylene blue, the sections being, on an average, four microns in 
thickness. 

The bodies found in the material from scarlet fever and measles 
were the same, so far as I could determine, as those described by 
Mallory. Some were intracellular, others lay in the lymph spaces. For 
the most part they were made up of a delicate reticulum which stained 
a light blue, the surrounding protoplasm being pink. Only a very few 
showed the rosettes Mallory described as being so characteristic. In 
the sections from measles the bodies were not so focal in location as 
those in scarlet fever and were found more often in the lymph spaces 
of the corium ; there were also small bodies which showed no reticulum 
but did show a central nucleus-like granule, these small bodies being 
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found not only in the autopsy material, but also in that from the 
living patient. 

So I can report that in sections made from the skin obtained after 
death from all of the fifteen cases of scarlet fever I have been able to 
find Mallory's bodies. One of these cases was most interesting in 
that two specimens of skin were obtained, one within five minutes after 
death and the other twenty- four hours later ; in the section made from 
the former, no bodies could be made out, but in that from the latter 
these bodies were easily found. In the twenty-four cases of scarlet 
fever, where the skin was taken during life, no bodies were found, ex- 
cept in one section, where it was thought a single small body was seen, 
but as I have been unable to find it again, this cannot be considered a 
positive observation. In the material from the four autopsies on cases 
of measles, cellular inclusions were found in three, one being negative. 
In the last case the skin was taken one-half hour after death, and no 
other specimen could be obtained. In the material from the fourteen 
living patients no such bodies as Mallory describes were found, but all 
showed the small round nucleated bodies. The specimens of skin from 
the antitoxin rashes were negative, both from the living and the dead 

patient. 

Study of Blister Fluid. 
Methods — The method used to obtain blister fluid was that devised 
by Duval except for a slight modification. A square of adhesive plaster 
two and one-half inches in size was covered with vaseline on its ad- 
hesive side, leaving a margin of one-half inch. A piece of blotting 
paper one-half inch in diameter and saturated with aqua ammoniac 
fortior was placed in the center of this square, and the whole applied 
closely to the skin so as to admit no air. After being on from five to 
seven minutes, the skin was then exposed to the air, when in a short 
time a blister formed. The fluid was withdrawn from the blister with 
a sterile capillary tube. Moist spreads were made by blowing a drop 
of the fluid upon a clean slide and then placing on it a clean cover 
slip, under which the fluid was thinly and evenly spread. Smears were 
prepared and were fixed in absolute methyl alcohol for two minutes, 
some being fixed while dry, others while still moist. I did not find that 
it made any material diflFerence as to which method was used. 
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In examining the smears many different stains were used, includ- 
ing a number of the various modifications of the Nocht-Romanowsky 
stain. In my experience Giemsa's^ stain was most satisfactory, and 
Hasting's^ was almost as good. Hasting's stain was slightly modified ; 
instead of using loo c. c. of methyl alcohol to dissolve the dye, I used 
SO c. c. of glycerin heated to 60° C, and to this I added the dye, and 
then 50 c. c. of methyl alcohol which had been previously heated to 
60° C. This idea was obtained from Giemsa's method. It permits of 
a greater concentration of the dye and the glycerin seems to prevent a 
deposit on the surface of the glass. In using these stains, it is weU 
to over-stain and then decolorize in from fifty to seventy-five per cent. 
ethyl alcohol or in absolute methyl alcohol which gives a clearer picture. 

Blister fluid was taken from eighteen cases of scarlet fever and 
from fourteen cases of measles. The bodies of Mallory were found in 
all the cases of measles and in fourteen out of the eighteen cases of 
scarlet fever. 

Control Material — As control material blister fluid was taken from 
the following cases : 

One case of erysipelas. 

One case of eczema. 

One case of erythema multiforme. 

One case of urticaria. 

One case of congenital syphilis. 

One case of syphilis in the papular stage. 

One case of irritated normal skin. 

One normal individual. 

One case of morbiliform antitoxin rash. 

Seven cases of scarlatiniform antitoxin rash. 

Material from pustules of two smallpox patients was also examined. 

No bodies were found in the blister fluid from any of the above 
cases except in the last four of the scarlatiniform antitoxin rashes 
which were studied. In these four cases the blistering fluid was left 
on the skin for a longer period and caused a more severe irritation. 

4. Gicmsa, von— C^n/. fur Bakt., 1902, xxxii., Abt. i, 307» and 1904, xxxvii., 
Abt I, 308. 

5. Hastings— Bk//. of the Johns Hopkins Hospital, 1904, xv., 157; Journal of 
Exper. Med., 1905, vii., 265. 
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In the material from these cases, bodies were fotmd which it was im- 
possible to differentiate from those found in the blister fluid of measles 
and scarlet fever. In (me case after wiflidrawal of the material a moist 
^read was made and examined at once. Only a ircry few of the bodies 
were fomid, but a number of leucocytes were present After six hours in 
the thermostat the preparation was examined again when many more of 
these bodies could be demonstrated. On making a smear and staining 
with Giemsa's solution, these bodies were indistinguishable from those 
in the blister fluid of cases of measles and scarlet fever. In these dis- 
eases, the bodies are found in the fluid as soon as the rash appears, 
but not before, and they can be found from four to six days after the 
appearance of the rash, but as soon as the rash fzdes away they disap- 
pear, becoming fewer and fewer until the sixdi day, after whidi time 
not one has been observed. If two blisters are applied for from five to 
seven minutes to one patient, one blister being over a portion of the rash 
and the other on an area that has no eruption, the bodies can be found 
in the fluid over the rash ; they are also present, diough less numerous, 
in the fluid from the normal sldn if the area is blistered for twice as 
long. The blister fluid from the rashes of both the measles and scarlet 
fever patients contained many more leucocytes than that from the other 
sources. 

Conjunctival secretions from twelve cases of measles were ex- 
amined. In the two cases where bodies similar in appearance to those 
in the blister fluid were found, there were numerous leucoc)rtes, whereas 
in the ten n^;ative cases the leucocytes were very few in number. 

The Bodies — ^In smears of blister fluid stained with Giemsa's solu- 
tion bodies of various kinds are found. The ones most commonly met 
with are those having a pale pink body with dark brown or black 
granules scattered throughout their substance. While many of these 
are undoubtedly red blood cells, or fragments of protoplasm of d^en- 
erating leucocytes, others are coagulated proteid, because similar struc- 
tures can be found in smears made from horse serum which contained 
no cellular detritus. The bodies in which most interest centers are those 
which have the appearance of protozoa, many of them resembling closely 
the extracellular forms of the malarial parasite. These bodies have a 
pale blue protoplasm with one or more granules ; the granules, which in 
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staining resemble chromatin, vary in size from a mere point to a particle 

taking up half of the total diameter of the body. Four times these 
bodies were found with the granules arranged about the periphery of 
the eel! and with fine lines running to the center of the body, which 
gave them the appearance of a malarial rosette. The bodies ranged in 
size from one to fourteen microns in diameter, the majority being be- 
tween three and seven microns. Those containing two or more granules 
were, as a rule, larger than those containing only one. In the moist 
spreads these bodies contained granules, dancing around in the pro- 
toplasm generaily faster than the pigment of the malarial parasite. 
The morphology of these bodies in moist spreads and stained smears 
was therefore very strongly suggestive of protozoa* 

The origin of these bodies, or bodies indistinguishable from them, 
was clearly made out. Leucocytes were very numerous in the moist 
spreads, particularly in those made with material from the acute exan- 
themata. When these spreads were watched in the warm box at ^'j^ C„ 
the pseudopodia of the leucocytes were seen to break off and in a short 
time assume a round form, each fragment containing one or more 
granules. When the pseudopodia which contained nuclear material had 
separated from the leucocytes and had assumed a regular outline, they 
resembled very closely individual cells. The reason the protoplasm , 
of these bodies takes the weak basic dye instead of the acid dye i$H 
probably due to some chemical change that occurs when it separates 
from the cell. In some cases this protoplasm may be composed of 
nuclear material. In some of the stained smears leucocytes were found 
of which the protoplasm assumed this pale blue color, and in which 
the nucleus was undergoing karyorrhexis ; this would indicate a degen- 
erating cell The nuclear fragments still gave the characteristic chro- 
matin stain. Bodies of the same nature ha\^ been found when an emul- 
sion of leucocytes in salt solution was left in the incubator for forty- 
eight hours, the salt solution having been previously diluted so as to 
make it hypotonic. The degenerating cells when stained gave some very 
beautiful pictures. (The differences in nuclear staining are shown in 
Plate XXVIII, Figs. 31, 32, 33, 34 and 38, Journal of Experimental ^ 
Medicine, Vol. VIL, No. 4, 1905,) 
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In this connection it may be of interest to note that Gotscfalich,* in 
a recent paper entitled "Ueber protozoen Befonde (Apiosoma) im 
Blute von Flecktyphus-Kranken/' describes a parasite which he daxms 
to be that of typhus fever. The " parasite " according to his descrip- 
tion seems to be very similar to the bodies described by Dnval in the 
blister fluid of scarlet fever and by myself in the same fluid from scariet 
fever and measles. In an excellent study of the '* Blood Changes in 
Typhus Fever," by Love,^ this author believes the parasite of Gotscb- 
lich to be nothing but d^enerative changes in the red blood cells, and 
advances excellent arguments in fetvor of this h\-pothesis. 

0>NCLCSIONS. 

I believe that the bodies found in sections of skin from cases of 
measles and scarlet fever are part of the protoplasm of the epithelial 
cells which has been so changed in its chemical nature that its staining 
reaction differs from that of the stirrounding protoplasm. The small 
round extracellular bodies found in the living patients may arise from 
degenerating cells, but I cannot demonstrate this origin with certainty. 

In sections of control and normal skin, the nuclei of the epithelial 
cells were often indented by the cell protoplasm, giving them an ap- 
pearance similar to those indented by Mallor>-'5 bodies. 

It would seem that if these bodies of Mallory's were protozoa they 
would have been found in the sections from both the living and the dead 
skin of scarlet fever and measles, as they were present in the blister 
fluid. Their absence is certainly more suggestive of a degeneration than 
of a protozoon. This view is also borne out by the fact that they were 
not found immediately after death, but were present in another specimen 
from the same case removed twenty-four hours later. 

It would seem probable also that the bodies found in the blister 
fluid were the products of d^eneration and cytolytic activity, because 
they were found in the antitoxin rashes as well as in the cases of scarlet 
fever and measles. 

The histological changes in the skin of these two diseases leads us 
to expect the presence of cytolytic products both in the blister fluid and 
in the sections. 



6. Gotschlich— 'Deutsche med. Wochenschr., 1903, xxvi., 329. 

7. Love— /(mr. of Path, and Bact., 1905, x., 296. 
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It certainly cannot be stated that none of these bodies is a 
protozoon, but it can be positively stated that a great majority of them 
arise from degenerating cells; and in many cases, I think, it is not 
possible to differentiate a degeneration from a protozoon by tfie study 
of its morphology and staining reactions. 

The bodies present in blister fluid resemble very closely those granu- 
lar bodies found in blood under certain conditions, and seen in vaccine 
lymph and in emulsions of tissues and in exudates. I think, therefore, 
that they are for the most part, if not wholly, products of degenerating 
tissue cells and of leucocytes, and within certain limits specific to scarlet 
fever and measles. 



THE CONCENTRATION OF ANTITOXIN FOR THERA- 
PEUTIC USE. 
• By Robert B. Gibson^ Ph. D., 

Bacteriologist. 

The Department of Health of New York City since July ist has 
been using extensively, and lately almost exclusively, an antitoxic fluid 
for diphtheria prepared by a concentration and purification of antitoxic 
serum. Accordingly some statement as to the nature of the product 
is desirable. A description of the process may serve the additional 
purpose of drawing attention to a subject which has of late been some- 
what in the background. Both difficulties in the technique of handling 
the blood proteids and the general confusion of our knowledge of the 
serum globulins have discouraged to some extent the practical applica- 
tion of proteid chemistry to the concentration of diphtheria and tetanus 
antitoxins. That an artificial concentration is practicable has been 
experimentally demonstrated in this laboratory, where such a process 
has become a part of the routine work in the production of antitoxins.^ 

The serum proteids precipitable by saturation with magnesium sul- 
phate or by half-volume saturation with ammonium sulphate are of 
three general types — the fibrinogen, the eu- or more typical globulin, and 
the water-soluble or pseudoglobulin. Some confusion exists as to 
whether the term " euglobuHn " is to be considered as that portion of 

» From July ist to December list about 60 liters of concentrated serum were prepared in the 
Research Laboratory and distributed for the use of the Department. 



503 

the serum proteids (exclusive of the fibrin p r ecurs ors) predpftated bj 
saturation with sodium chloride alone, or to that thrown out of sofai- 
tion by 36 per cent volume saturation with ammonium sniphatr — a con- 
centration of the salt sufficing, according to Psdc,^ to differentiate dienn- 
cally certain of the antitoxins and other immune substances associated 
with or actually comprising the serumglobulins. All the evidence at 
hand is in favor of the serumglobulin nature of antitoxins and scfwc of 
the related bodies. The antitoxin of diphtheria developed by the im- 
munization of the horse has every character of the soluble globulin in 
the senun from this animal. A concentration and purification of the an- 
titoxic substance, at least until proteid chemistry is mucii farther ad- 
vanced, must, therefore, be based on the sqnration of this soluUe 
globulin. 

The more recent attempts to characterize and differentiate individual 
serumglobulins have as a basis the association of various immune sub- 
stances with the proteid precipitates obtained under certain conditions. 
Thus Belfanti and Carbone* found that diphtheria antitoxin was carried 
down in the globulins obtained by salting out with ammonium and mag- 
nesium sulphates, but not with the precipitates obtained by acetic acid. 
Dieudonne' had previously shown that the proteids thrown out of 
solution by acetic and carbonic adds contained none of the antitoxin. 
Seng* found that diphtheria antitoxin is predpitated along with the 
soluble globulins. Atkinson' in this laboratory satiuated with sodium 
chloride a solution of the moist serumglobulin predpitate obtained with 
magnesium sulphate, and by then employing heat differentiated the 
proteid into several fractions, all of which contained antitoxin ; the pro- 
tective properties corresponded quantitativdy to the serumglobulin preci- 
pitates. Alteration of the protdd in the fractions by the addition of 
more of the sulphate produced proportionate changes in the distribution 
of the antitoxin. Brodie* had previously carried out experiments some- 
what similar to Atkinson's with similar results. Pick,^ on the con- 

> E. p. Pidc, BeHrdiKM. Cketm. PhytUL u. Path., i, p. 351, iqoi. 

s Belfanti and Carbone, CentraM./. BakUrM. (Ref.)i zxiii, p. 906, 1898. 

* Dieudonn^, " Ergebnisae der Sammelforschimg fiber das Diphtherie Heilserum,*' ArMttm mm 
dnm KmiMfiie/Un GttmndkHtmmt^ xiii, p. aq3, 1897.. 

« Seng, ZeUackr./, Hyg,,%3aX, p. 513, 1899. 

* Atkinson,/#«nK. 9/ Exper. Mtd.^ v, p. 67, 1901, and some unpublished experiments ; see also 
Parky Arekivts 0/ Ptdiairict^ Nor., 1900. 

* Brodie,/r«ni 9/ Path, mmd Bmct,^ iv, p. 460, 1897. 
» Pi<^, ice. cit. 
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trary, divided the serumglobulin into two parts by ammonium sulphate 
fractioning; with the one or the other of these fractions individual 
immune bodies were always associated. Pick ascertained that the frac- 
tion of the horse serum containing no antitoxin was precipitated by 
36 per cent, volume saturation of ammonium sulphate solution; the 
protective portion then came down on the further addition of the preci- 
pitant to 44 per cent. Spiro^ found that the difficultly-soluble globulin 
(obtained by dialysis) was precipitated by half saturation with potassium 
acetate. Using the method of Pick, Spiro associated the antirennin of 
horse serum with the euglobulin, which he considers identical with the 
half-saturation potassium acetate precipitate. Freund and Joachim^ 
examined yet more closely the precipitation characters of Pick's frac- 
tions, finding for both the eu- and the pseudo- globulins soluble and in- 
soluble parts. By the study of the precipitation limits of a number of 
immune substances, Porges and Spiro* (without giving any of their 
experimental work) divide the serumglobulins into three distinct frac- 
tions, whose ammonium sulphate precipitation boundaries overlap un- 
less the serum is greatly diluted. As the result of recent criticism, how- 
ever, the differentiation of several soluble globulins is none too firmly 
established.* 

The constant occurrence of the immune substances with the serum- 
globulins has suggested that these are actually a part of the one or the 
other of the globulin fractions. An increase in the globulin content of 
the blood as the result of immunization (Atkinson*^ and others) is in- 
dicative of the serumglobulin nature of these bodies. Joachim,® how- 
ever, considered he found, in a single observation, that the increase 
was manifested in the non-protective fraction. Glassner,^ in a very re- 
cent paper, also states that immunization can be accomplished without 
any essential globulin change. 

> Ftild and Spiro, ZnUchr, /. pkysiol, Ck^m.y xxxi, p. 1321 iqoo. 

• Freund and Joachim, ibid,^ xxxvi, p. 407, 1902. 

• Forges and Spiro, BtitrSgt m. cktm. Physiol, u. Patk.^ iii, p. 277, 1903. 

• The purity of such ammonium sulphate fractions has recently been questioned by Haslam 
(ytmm. of Physiol.^ xxxii, p. 267, 1905) ; Osborne and Harris {Am.Joum. of Physiol.^ xiii, 1905) have 
emphasized the untrustworthiness of this salt for theoretically differentiating proteids according to 
their precipitation limits. 

• Atkinson, /Mvnv. 0/ Ex^er. Med.y v, p. 47, 1901. 

• Joachim, Arch./. tLgts, Physiol.., xciii, p. 558, 1903. 
^ Glassner, Ztitschr.f. txp. Paik.^ ii, No. i, 1905. 
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Attempts^ to isolate and establish the non-proteid nature of difb- 
theria antitoxin and the other immune substances from the standpoint 
of their digestibility by tiypsin have not given satisfactory results. These 
bodies appear to be very slowly attacked by this enzyme — a character 
that is possessed in a like degree by serumglobulins and is independent 
of the occiu'rence of an antitrypsin.^ 

In addition to the globulin separations of the type already discussed,* 
methods especially directed towards isolating diphtheria antitoxin have 
been suggested. These include precipitation along with metallic hydrox- 
ides,* combined sodium and potassium chloride separations,* throwing 
down the antitoxin with zinc salts,* and lastly by precipitating out the 
non-antitoxic proteids with potassium alum, and subsequently separatii^ 
the globulins remaining in solution.^ 

The methods which have been proposed for the isolation or concen- 
tration of antitoxins, then, are for the most part peculiar and tedious 
ways by which the " globulins " were finally separated from serum and 
milk. Evaporation and freezing * have been employed for concentration, 
but the use of these methods has not been continued. Pick states that 
by the isolation of his pseudoglobulin or higher ammonium sulphate 
fraction it is possible to concentrate the protective properties in a diluted 
serum ten to fifteen times. Pick's method is superficially the most prac- 
ticable. Considerable quantities of antitoxin, however, may be carried 
down with the non-protective fraction* on third saturation with am- 
monium sulphate solution (Brieger). 

There is little record of the actual experimental administration of 
purified antitoxic globulins. Park*^ studied the possibility of eliminating 
serum rashes by treating a considerable number of cases with an anti- 

> Belfanti and Carbone, ix. Hi.: Pick, ipc. cU, : Brieger, Fest*cAri/t /ur R. Kfch, Jena, 1903. 

* Oppenbeimer, Beitrage m. ektm. Phytiol. u. Path,, iv, p. 279, 1903. 

* Brieger and Ehrlich, ZtiUckr. /. Hyg., xiii, p. 336, 1893 ; Wassermann, ibid,, zviii, p. 336, 1894. 
« Aronson, Btrl. klin. Wochtnachr,^ 1894, p. 425. 

* Brieger and Boer, ZeiUchr. /. Hyg.^ xxi, p. 3S9, 1896; Astros and Rietsdi, Compi, Rend, St. 
^^^. liii p. 337» 1900. 

* Brieger and Boer, Ice. cit. 

"* Freund and Sternberg, ZriUchr, /. Hyg., xxxi, p. 439, 1899. 

* Bujwid, Cmtralbl. /. Bakt., xxii, p. ^; Ernst, Coolidge, and CooV, Journ. Bosion Med, Sec, ii, 
p. 166, 1898. 

' Some experimental observations on tbis subject showed roe that antitoxin in a relatively large 
amount may be carried down with the lower fraction on third saturation with the sulphate. If the 
serum has been diluted several times, the precipitation results in a less noticeable loss. 

»• Park, iec. cit. 
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toxic globulin prepared by Atkinson. Rashes were still produced. The 
therapeutic effects were no better than were obtained with ordinary 
serum, and the use of the separated product gave on the average no 
better results than the whole serum. 

It is important at this point to emphasize the difference between 
concentration and the practical concentration of antitoxins. In the latter 
case the antitoxic globulins must be so prepared as to be ready for im- 
mediate administration ; the sterility of the solution must be absolutely 
insured ; the product must preserve its clarity better than ordinary serum, 
and when administered should cause no more irritation locally. If rashes 
can be altogether eliminated, or at least lessened, so much the better. 
Further, the keeping qualities must be unimpaired or improved. The 
method of concentration must be comparatively simple, certain and in- 
expensive. 

Narrowed down by the conception of the proteid character of anti- 
toxins, an artificial concentration for the present must consist in a 
separation of the antitoxic globulins. A concentration of more than 
three or four times is hardly practicable, for there is a limit to the 
amount of proteid which can be dissolved and to the viscosity of the 
fluid which can be sterilized through a Berkefeld filter. Failing to find 
Pick's fractioning entirely satisfactory, I precipitated the serum with an 
equal volume of saturated ammonium sulphate solution, filtered and 
extracted the residue with a saturated solution of sodium chloride. The 
antitoxic globulin is easily dissolved in the chloride solution in spite 
of the ammonium sulphate present, the non-soluble proteids (globulins, 
nucleo-proteids, etc.) sedimenting on standing. After filtering, the 
sodium chloride solution of the antitoxic globulins is precipitated by the 
addition of a half volume of saturated ammonium sulphate solution, or, 
better still, with acetic acid in the usual manner. The filtered precipitate 
is pressed dry with paper and dialyzed in parchment. If the acid preci- 
pitation has been employed, the globulin solution is neutralized in the 
course of the first few hours of dialysis, which is continued for from 
two to three days. Sterilization is accomplished by a double filtration 
through Berkefeld filters, one-half per cent, of sodium chloride being 
added and a preservative used. The potency of the product is ascer- 
tained, it is tested bacteriologically, and is finally injected into animals 
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and actually admioistered at the 
distributing. 

The sodium chloride sqoratioo bes^ sa^gtssd in 



in my opinion, to a simple p r c cipit at ioo or rracrkcrs^ w~ r-T-cjcaam 
sulphate. With the additioiial add predpczraoc 2J=o6C iZ -^a szirjsatsat 
is removed before dialysis. The resokzng ^rrrxL 3 «io=: -ir^ Scrac as 
when the sulphate is employed. The zmruyicsi is pryWr lI rerinncred 
and a concentration of betuc^sen two and ris-te t=r*tt rbt yrizzi:^! vxeacr 
is easily and constantly obtained. The scrfirr cr^-ri-fe ^i^^crkTz^jz k a 
sharp one, the two groups of proCeids sbovzsg etscrialj -iir ^t'^::: pfcjH- 
cal characters as precipitates. The final ^rAxx i§ z^j zrr/Pt viscoos 
than ordinary serum ; it is almost colorkss, or tin^e^ »i± hgrni'jg^kiai. 
When dried down at low tenq>eratiire a bcatxtifrly tranfep^r^rrt and en- 
tirely soluble scale antitoxin can be otrtained. Large qtaasthies of serum 
can be worked over at comparatively small expense. 

Tests show that the artificially concentrated amitoxis, kept in small 
vials in an ice box in the usual way, preserves its potency- as well as 
the ordinary antitoxic serum. Tbenq>eutically the results obtained are 
practically identical with the beneficent eflFects commonly obstn-cd. Lo- 
cal irritation is no more marked and rashes seem to be less frequent 
and severe when the refined antitoxin is administered. Hundreds of 
cases have been treated with this product in the Department hospitals, 
yet no infection for which the antitoxin is responsible has resulted. 

The method of separation is possible and practicable largely because 
of the extreme solubility of the antitoxic globulins and the remarkable 
retention of this character when compared with the behavior of other 
proteids under the same conditions. When precipitated with ammonium 
sulphate of only a fair degree of purity and when treated with saturated 
commercial sodium chloride solution, the moist precipitate retains its 
solubility for weeks. The soluble globulin can be repeatedly precipitated 
and purified to a high degree. The antitoxic properties follow this 
soluble globulin at every step and are lost or lessened only by such 
agents as can considerably modify the character of the proteid. 

The highly purified soluble globulin, when practically salt-free, is 
in part precipitated by the addition of distilled water, when the reaction 
is appropriate; a trace of sodium chloride present brings the protcid 
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again into solution. Of practical importance, perhaps, is the fact that 
it is precipitated by the addition of an equal volume of alcohol — 2l result- 
ing concentration in which sodium chloride is easily soluble. These and 
other chemical characters of the soluble globulins will be more fully dis- 
cussed in a subsequent paper. 

We are at present engaged in a study of the cause of serum rashes, 
etc., with preparations of the antitoxic globulins purified to a high de- 
gree. Some results already obtained with fairly pure experimental pro- 
ducts indicate that the separation of the insoluble globulin does not by 
any means suffice to eliminate these deleterious eflFects. An 8oo-unit anti- 
toxin preparation, fractioned and reprecipitated with ammonium sul- 
phate solution, and subsequently extracted, first with acidified, and then 
with neutral saturated sodium chloride, dialyzed, and made slightly 
alkaline, produced a considerable number of severe rashes. It seems 
possible that the rash production in this instance was associated with 
some irritation due perhaps to a slightly excessive degree of alkalinity. 
I have also observed development of rash following the administration 
of an unneutralized acetic acid preparation of the antitoxic globulin. 
From the extensive use of ten of the latest routine preparations regard- 
ing which clinical reports have been received a very few mild urticarias 
only have resulted ; in all of these preparations, the reaction (to litmus) 
has been neutral or but very faintly alkaline. The decrease in the fre- 
quency and severity of these efl^ects reported from the Department 
hospitals has been very encoiu'aging. 

A more detailed technical description of the method of concentration 
which I have introduced into this laboratory follows. It is perhaps 
unnecessary to emphasize the care which should be exercised in working 
with any proteid solution which is to be injected for therapeutic pur- 
poses. Precautions which are of course second nature to the proteid 
chemist, may be neglected by assistants or others unfamiliar with this 
line of work. Serious consequences may follow any mistake. 

For concentration, antitoxic serum of almost any grade or quality 
is serviceable; probably citrate, or other plasma could be used with 
success. Material of a low grade of protective power ( 150 to 250 units), 
old and returned stock, as well as highly potent serum, are all utilizabte 
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As deterioration is probably the result of autolytic processes,^ just as 
concentrated preparations can be obtained from the old and returned 
stock as from the fresh serum. 

Ten to fifteen liters of serum are precipitated by the g^dual addition 
with stirring of an equal volume of saturated ammonium sulphate 
(Merck's pure crystalline, at ten cents per pound). After standing an 
hour or two the precipitate is collected on large folded papers on ribbed 
funnels. The precipitates are again dissolved in ten to twelve liters of 
water; the resulting solution is reprecipitated with ammonium sulphate 
solution in a volume equal to that of the water added. The precipitated 
globulins are once more collected on filters and then treated with twice 
the original serum volume of saturated sodium chloride solution. The 
sodium chloride extract is allowed to settle over night, and the superna- 
tant solution of the antitoxic globulins is siphoned off and filtered. The 
insoluble residues are again extracted with salt solution, and the wash- 
ings are combined with the first sodium chloride extract of the suc- 
ceeding antitoxin preparation. 

The sodium chloride extract is completely precipitated now 
either by the addition of about half its volume of saturated 
ammonium sulphate solution, or better, by the addition of about 0.25 
per cent, of acetic acid. The final precipitate is filtered off. When suffi- 
ciently drained, the proteid and the containing papers are dumped on 
mats of filter paper so that the folded filters are extended into a semi- 
circle, while still holding the somewhat moist, soft, globulin precipitate. 
These precipitates are pressed out simply by occasionally changing the 
absorbent paper wrapped about them. When freed mechanically from 
the adherent folded hardened filters, the precipitate is placed in a 
bag of heavy parchment paper and dialyzed over night in running water ; 
it is then neutralized if the acid precipitation has been employed. Dial- 
ysis is continued in running water for from two to three days or longer, 
toluol or chloroform being added as a preservative. 

After filtering the dialyzed solution through paper pulp, it is roughly 
sterilized through a Berkefeld after about one-half per cent, of sodium 
chloride (c. p.) has been added. The antitoxin globulin solution is 

> Atkinson noted a decrease in the magnesium sulphate predpitable globulins of old serum, the 
potency of which had deteriorated correspondingly. 
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again sterilized by a filtration through a second Berkefeld. A pre- 
servative is finally used. In filtering the first few cubic centimeters 
should be discarded or turned into the next preparation. 

The protocols of two of the earlier experimental preparations and 
of a subsequent concentration are given below. No attempt was made 
to make the chemical technique a very careful procedure — i, e., the 
insoluble globulin precipitates were not thoroughly extracted, etc. As 
it is, they show at least about four-fifths of the antitoxic property 
recovered : 

Preparation XV. 9000 c.c. serum; potency 200, net total anti- 
toxin (corrected for two large samples taken during prepara- 
tion) 1,672,000 units. 

Final product (500 units per c.c.) 1400,000 ** 

Preparation XVI. 9000 c.c. serum ; potency 300 ; total 2,700,000 " 

When neutralized after 18 hrs. dialysis 2620 c.c. (900 units) 2,358,000 " 

Final product, 3320 c.c. 700 units per c.c 2,324,000 " 

Preparation AIV. 60 liters serum, potency about 275, were concentrated to a final 
volume of 19 liters, potency 800 units per c.c. 

It is frequently stated that artificial concentration of antitoxin is 
superfluous, because it is possible to immunize animals to such a high 
degree that any further procedure is unnecessary. The production of a 
highly potent serum in any horse, however, is an uncertain process. 
For this purpose only 25 per cent, of the horses tried by us are service- 
able, and even if suitable, the horses can be used for only a few months 
when the immunization is forced to produce a grade of 500 units per 
cubic centimeter. An artificial concentration of low-grade serum is 
possible probably at no more, and perhaps even less, expense than obtains 
in the present procedure for producing an equally potent antitoxin; 
considerable saving may also result from utilizing serum of a grade 
below 200 units, as well as the returned serum, which is at present 
usually destroyed. A further reduction of expense by working over 
citrate-plasma instead of serum is possible. Again there may arise 
occasions in any serum laboratory when the production of a supply of 
highly potent antitoxin at short notice is most desirable. For circum- 
stances of this character an available method for artificially concentrat- 
ing the protective properties of serum might be of considerable service. 

^Oppenheimer. Toxins «. Antitoxins, 1904, p. 87. 
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The elimination of the serum rashes, even in part only, makes the 
expense question almost a negligible factor in the concentration and 
refining of antitoxins. 

The work so far done and planned is somewhat comprehensive in 
scope and is both practically and scientifically important. It has to do 
not solely with the concentration of antisera and the elimination of the 
senmi rashes, etc., but may also throw some light on the chemical 
characteristics and the nature of antitoxins and related substances, and 
on the probable functions of the so-called " serumglobulins.'* 

In concluding, I desire to express my thanks to Dr. William H. 
Park, director of this laboratory, for his active and helpful co-operation. 



SOME NOTES ON THE CONCENTRATION OF DIPHTHERIA 

TOXIN. 

By Edwin J. Banzhaf, 

Assistant Chemist, Research Laboratory. 

Last summer we experienced some difficulty in producing a diph- 
theria toxin of such a strength that one cubic centimeter contained 
from 200 to 300 minimial lethal doses for 250 gram guinea pig in four 
or five days, which has been the usual strength used by us in injecting 
the horses. 

Toxic fluid of half this strength necessitates injections of twice the 
amount and over. This, in cases of horses highly immunized, amounts 
to a liter or more for each injection per horse, causing at the seat of 
injection marked inflammation and swelling, which sometimes results in 
the formation of abscesses. After a few months of repeated large in- 
jections, the tissues become indurated, and the horses suffer in general 
health. Injected into a horse, the same number of guinea pig fatal doses, 
when in a concentrated solution, yield a higher grade of antitoxin in 
a given time than the same number of guinea pig fatal doses in a 
dilute solution. 

In consequence of this, the study of concentration of the diphtheria 
toxin was taken up. 

Since December, 1905, by a process of concentration (alcohol pre- 
cipitation), I have eliminated a large part of the non-toxic constituents 
Vol. II.— Sig. 4. 
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of the diphtheria toxic broth ; thus concentrating the toxin lo to 20 times. 
This is shown by the following examples : 

From 12 liters of diphtheria toxin, strength 25 M.L.D. per cc, obtained a 
product of 542 c.c. strength 500 M.L.D. per c.c. A loss of about 10 per cent 
toxin. 

From 10 liters of diphtheria toxin, strength 50 M.L.D. per cc, obtained a 
product of 453 c.c. strength 1000 M.L.D. per cc. A loss of about 10 per cent 
toxin. 

From 8 liters diphtheria toxin, strength 100 M.L.D. per cc, obtained a product 
of 600 c.c. strength 1200 M.L.D. per cc A loss of 10 per cent toxin. 

We have immunized four new horses at the antitoxin station with a 
concentrated and refined toxin, containing 500 M. L. D. per cc. The 
results of these are as follows : 

Two of the horses responded remarkably well, yielding, the one, a 
serum containing over 1,400 units per c.c. and the other, a serum of over 
1,300 units. The other two horses produced so little antitoxin that they 
were not continued in the service. 

The first named horses have continued producing strong antitoxin 
and have kept in remarkable physical condition despite the oft-repeated 
bleedings. It is probable that this is largely due to an elimination of 
deleterious substances in the toxic bouillon. 



REPORT ON THE DIPHTHERIA ANTITOXIN HORSES. 

By Edwin J. Banzhaf, 

Assistant Chemist Research Laboratory, 

The total production of diphtheria antitoxic serum for 1905 
amounted to 442,755 cubic centimeters. This amount was produced 
from 20 horses. Seven of these horses had only one bleeding, and of 
these seven, four died soon after their initial bleeding. The other three 
were new horses, having entered the antitoxin station in August, 1905, 
and being bled for the first time in December. 

Horses 239, 244 and 246, which entered the antitoxin station October 
12, 1903, January 15, 1904, and January 19, 1904, respectively, produced 
during the spring and summer of 1904, a high grade antitoxic serum. 
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THE VALUE OF DIPHTHERIA ANTITOXIN IN THE TREAT- 
MENT OF DIPHTHERIA AS ESTABLISHED 
BY TEN YEARS OF TRIAL. 

By William H. Park, M. D., and Charles Bolduan, M. D. 

It seems wise before entering on a consideration of statistical and 
other reports to consider certain facts which should be understood in 
order to make such a study valuable. 

The history of the disease now known as diphtheria goes back to 
the remotest times, descriptions of the malady being found in the writ- 
ings of some of the old Greek writers. Even during recent years the 
disease in its different localizations in the body has been known under 
different names, and this must be recognized or very faulty conclusions 
may be drawn. 

In 1765 Francis Home, M. D., of Edinburgh published a pamphlet 
entitled, "An Inquiry into the Nature, Cause and Cure of Croup." 
The word " croup " at that time was the term g^ven to diphtheria, the 
Scotch word " croup " meaning to croak or to speak with a harsh voice. 
Home's account of the autopsy findings would describe the cases as 
met with to-day and is extremely interesting. 

In 1 771 Dr. Samuel Bard of New York wrote an elaborate article 
on the " Cause, Nature and Treatment of Suffocative Angina." His 
description of the disease which we at once recognize as diphtheria 
is extremely vivid, but his knowledge of the etiology is somewhat vague. 

The present name was given to the disease by Bretonneau in 1821. 
His observations were so extensive and so correct that little advance in 
knowledge took place until the causal relations of the diphtheria bacilli 
and their associated microorganisms to the disease began to be recog- 
nized. 

In the official death retums in New York we first find the term 
diphtheria used in 1857, when two deaths are reported as due to this 
disease. 
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The following table is of interest as showing the names under 
which formerly the disease was undoubtedly returned in New York, 
and how the use of the term diphtheria rapidly spread. 



Year 



i8$i.. 
1852.. 
1853.. 
1854.. 
1855.. 
i8s6.. 
1857.. 
i8s8.. 
1859.. 
i860. 
1861. 
1862. 
1863. 
1864. 
186s. 



p 


P 


1 




(S* 


§1 

5'^ 


i 
< 


d 


1 


H 


S3 








78 


5 


38 


462 





636 


50 








33 


20 


43 


595 




641 


107 








43 


5 


16 


502 




673 


118 


23 






90 


12 


10 


637 




77a 


64 


13 




•• 


66 


10 


12 


639 


.... 


804 


50 


8 


4 


49 


7 


14 


550 


.... 


68a 


71 


15 


10 


36 


7 


21 


560 




622 


70 


15 


2 


56 


7 


II 


478 


S 


644 


III 


4 


3 


24 


19 


58 


622 


53 


894 


132 




6 


15 




37 


599 


422 


1,211 


lOI 


... 


2S 


17 


16 


460 


453 


1,07a 


68 


1 
... 


27 


7 


2 


685 


594 


1,383 


49 






14 


25 


64 


908 


981 


2,041 


18 




1 


4 


8 


37 


754 


781 


1,603 


•• 








4 


24 


•; 


449 


534 


1,016 



So far as the change in nomenclature is concerned it may be well 
to quote the Registrar General's Report for England and Wales, 1898. 
The conditions described therein undoubtedly apply to a greater or 
less extent to all other cities and countries : 

" With regard to the changes that have taken place from time to 
time in the nomenclature of diphtheria it is important to bear in mind 
the following points: i. Diphtheria as a distinct affection had scarcely 
been recognized in England previous to 1855, in which year this 
disease was for the first time separated from scarlet fever in the 
national records of the causes of death. 2. The great diphtheria epi- 
demic of 1858-9 was preceded by a marked increase in the mortality 
from croup and quinzy, by a still greater increase in the mortality from 
cynanche maligna, and also by some increase in that from laryngitis. 
3. The diphtheria epidemic of 1863 was accompanied by parallel move- 
ments in the mortality ascribed to croup and also in that ascribed to 



C3niancfae maligna. 4. Tht bxixnct rf rrmr ir r=CTri bxi 1: acEitrn: 
and to the ages of death of tiiose szarkri if i:ynnz iz ia:i» 'met srniizr 
to that of diphtheria. 5. Wbcrcts tbt ft^L±is zrr-ttmsi zz ztj^hi zl 
1861-70 were nx)re nrnDcrcns br Doe-drrf psn -^-rr tii:se Errihinei ir 
diphtheria, the deaths atrrfrnjcf tr- zrrcr ir : Mr-las' ▼'ert jss zr^zz 
one-sixth part as many as tbc drgr^^ ErrrTnai*! 1: zri'inb-ns. Tbrst 
facts taken in conjnnctSoo arcrf g^^gS-s' 5inr»nr: 1: rx ::iL-guL ntt'f:- 
cal opinion as to the ife.' iit/ cf the re: fiscast*. liji rsrTrm'T wzrmE 
the assumption that by nr the grrsser mzdrer :: 5t2Cbf i±bcrtr r:- 
tributed to croup have reaZy been c£i:5<*-f : j iLr7.-2r«EsJ fn'biberis^ « • • 

" At the present day the pr?5>::»rti:c: :f Oiszhs zrribdx*! tr * =-jin> ' 
is relatively so small as to sc^roeiy a:rect zbt r*^. Trds is esoedzZy 
true for London, where the nxnarry free: ' cvaz- ' bErtly rcy^ds 3 
per cent of that from diphthena.** 

This gradual change in nomcDdatis^ is wcH sbmrs by a tahfe giilng 
the annual average rates of mortalin* for ead: cf screral grocps of 
years in England and Wales i^Rcgisirar Gcacral's Re5>Drt 1898 ». The 
figures are per i,ooojooo inhabitants. 



Periods. 



1S61-1870.. 
1S71-1880.. 
1881-1890.. 
tSqi'iSqS.. 
1896-1S97.. 



Dipbtfacria. Crosi;. 



I>^*!i«'-» L«m»ii5. !2?i^^S!? 



1*5 


us> 


4SI 


51 


14 


UI 


rt£ 


xa 


4f 


1= 


163 


144 


3=7 


>4 


34 


>54 


7= 


514 


4f 


21 


169 


43 


3" 


44 


tQ 


M4 


»7 


TTi 


3S 


IT 
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This change is particularly well shown in the table given on page 516 
(185 1 -1 865) and by the following continuation also from the New 
York City records: 



Year. 



1858.. 
1859.. 
i860.. 
1861.. 
1862.. 
1863.. 
1864.. 
1865.. 
1866.. 
1867.. 
1868.. 
1869.. 
1870.. 
1871.. 
1872.. 
1873.. 
1874.. 
1875.. 
1876.. 
1877.. 



Croup. 



478 
622 
599 
460 
685 
908 
754 
449 
368 
338 
342 
483 
421 
466 
675 
732 
594 
758 
527 
472 



Diph- 
theria. 



5 

53 
422 

453 

594 

981 

781 

534 

435 

251 

276 

328 

308 

238 

446 

1,151 

1,665 

2,329 

1,750 

951 



Approx- 
imate 
Ratio. 



96.0:1 

12.0:1 

1.4:1 

1.0:1 

1.1:1 

.9:1 



0.6:1 
0.5:1 
0.3:1 
0.3:1 
0.5:1 



Year. 



1878.. 
1879.. 
1880.. 
1881.. 
I 1882.. 
1883.. 
1884.. 
i88s.. 
1886.. 
1887.. 
1888.. 
1889.. 
1890.. 
1891.. 
1892.. 
1893.. 
1894.- 
1895.. 
1896.. 



Croup. 


Diph- 
theria. 


499 


1,007 


522 


671 


910 


1,390 


1,038 


2,249 


729 


1,525 


644 


1,009 


748 


1,090 


855 


1,325 


968 


1,727 


889 


2,167 


639 


1,914 


605 


1,686 


521 


1,262 


609 


1,361 


670 


1,436 


588 


1,970 


5" 


2,359 


342 


1,634 


208 


1,555 



Approxi- 
mate 
Ratio. 



0.4:1 
0.4:1 
0.3:1 
0.2:1 
0.2:1 
0.1:1 



The following table illustrates a similar change in nomenclature in 
Boston. (John McCoUom, Boston Medical and Surgical Journal, June, 
1905.) Taking the yearly percentages of the deaths from diphtheria and 
croup to the total mortality we get the following : 



Year. 



1879 
1880 
x88i 
1882 
1883 



Diphtheria. 



5.285 
6.892 
6.665 
5.091 
4.568 
3.585 



Croup. 



2.081 
2.180 
2.229 
1.300 
1.673 
1-475 



Year. 

1885 

1886 

1887 

1888 

1889 

1890 



Diphtheria. 



3.472 
3.519 
3.137 
4.609 
5.498 
3.938 



Croup. 



1.299 
X.0X4 

.933 
1.167 
i.x6o 

.599 




tisrira! sc^cj. Tbt jes5 sn-rt zLses i^ ^tl l* ±»; ml-D^ ris^ : : r-itr 

not acccrdfr^ tr- ±>e V l:- -g :f ±1* rcTSjnzr. I: :« :::?r>r:r:^ 'r :rrir- 
whetbcr tbc bBSm:J:o:al ra^^oscs ii5i^ r: rr ±=iEr-:5r!>r> i^; rrriSfc 
of cases dassed as crp' liL g lk . Z: is rrr^^ tht: sooi -i^r. -v\\ $ccr 
threats wh5di wxxijd ace clf=K32j be clisoei is i±cir.;rr:rjc ire r>.^^ 
often classed as dipinbcia ; cc rx ctber b£Di brwrrer. :>>;rre Jiri- rv-Ar,^ 
cases presmtnig weill maiked menbraDes cc Ae tocs£Is atx: v^:h<r c>.r.> 
cal s ym p t oms of dipfcihena aad rsanj exudates oxr-pIicAtir*: 5CAr»<^t 
fever whkfa bacteriological diagnosis throws oat as cases noi vii^^ht Vm. 

In the Annual Report of the Health Department of tht' <. tT\ of 
Boston, for 1905, this question is discussed as follows : 

"In previous reports (i902-ioo3> calculations ha>^ been i^iNvn to 
show by two diflFerent methods the proKible en\>r of the physiown in 
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the purely clinical diagnosis of diphtheria. These calculations indicated 
that at least 38 per cent, of the cases reported without bacteriological 
examination as possibly diphtheria, are really not diphtheria. In Boston, 
from 70 to 80 per cent, of the total reported cases receive bacteriological 
confirmation. It seems clear that by means of cultures in Boston less 
cases remain under the designation of diphtheria than if these cases 
were judged solely on clinical evidence." 

Our own opinion is that there is probably a slight increase in the 
number of mild diphtheria cases reported because of the making of 
cultures. These cases even if suspected to be diphtheria by the attend- 
ing physician would otherwise often go unreported. 

The Value of Hospital Statistics in Estimating the Results 

OF Treatment. 

A difficulty in estimating the effect of antitoxin hospital practice is 
the fact that in recent years many cases are sent to hospitals in some 
cities which formerly did not reach there, cases sent to prevent con- 
tagion. Thus in Berlin in 1884-1887 only 26-30 per cent, of the total 
number of cases of diphtheria were sent to hospitals. In 1897 there 
were 57 per cent.; in 1898, 60 per cent, and in 1899, 63 per cent, so 
treated. (Gottstein, Therapeut. Monatshefte, 1901, p. 605.) On the 
other hand, in New York there has been no increase of hospital facilities 
and there has been no appreciable change in the percentage of cases 
treated in the hospitals. 

The Mortality in Cases Treated Early in the Disease as Con- 
trasted WITH Those Treated at a Later Period. 

In view of the inconclusive results of comparisons of case mortali- 
ties before and since the introduction of antitoxin treatment, as to the 
exact amount of improvement, a number of observers have sought to 
show the value of serum treatment by tabulating the days on which 
such treatment was begun and the corresponding mortality. The anti- 
toxin being unable to materially influence diphtheria in the majority 
of cases after the fourth day. Thus Faber (Jahrb f. Kinderheilk, 1904. 
No. 59) publishes his analysis of 3,137 cases of diphtheria occurring in 
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the Blegdams Hospital in Kopenhagen. He excludes cases complicated 
with scarlet, whooping cough and other diseases unless these had al- 
ready passed their height and were receding. 



Commencement of Serum 
Treatment. 



ist day 

ad " ......... 

3d " 

4th " 

5th " 

6tb " 

Ttb " 

Later than 7th . 
Unknown 



Total. 



Number of 
Patients. 



99 
641 
7^ 
5SS 

334 
171 
80 
196 



3»i37 



Number of 
Deaths. 



7 

48 
69 
63 
52 
*) 
17 
39 
35 



359 



Mortality. 



Calculated 
Number of 

Deaths 

According 

to the Entire 

Mortality 
of the Growth 
(II. 5 ^ 
per cent.). 



7.1 
7.5 
9.0 
11.4 
15.6 
17.0 
21.3 
19.9 



II. 5 



II 
74 
88 
64 
38 

90 

9 
23 



Difference 
Between 
Actual and 
Calculated 
Mortality. 



_4 
_a6 
_i9 

_i 
+ 14 

+9 

+8 
+ 16 



Average, 11.5 per cent. 

Admission on the — 

2d day of disease... 



3d 

4th 

Sth 

6th 

7th 



Mortality. 
Per Cent. 

19 



24 
38 
30 
21 
41 



Bing and v. Ellerman (Therap. Monatshefte, 1904, XVIIL, p. 398) 
have critically studied a large number of cases with a view to refuting 
such an interpretation. They cite Heubner, who had caused the progno- 
sis to be written opposite each history on the admission of the patient. 
The results showed that the patients admitted later were more apt to 
die mainly because they were admitted in worse condition than the 
others. Heubner's results may be tabulated as follows : 
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UnfsTorable 
Prognosis Per 
Cent, of Cases. 

Admission on — 

1st day 6% 

2d " 8% 

3d " 14% 

4th " 17% 

5th " 22% 

6th or 7th days 53% 

8th and later 69% 

Bing and v. Ellerman then g^ve their own report on 1,356 cases 
of diphtheria from the preantitoxin days (1889 to 1894) occurring in 
the Blegdams Hospital in Kopenhagen. 



Of these Per Cent. 
Number Admitted. there died. Mortality. 



Day of Admission — 

1 113 38 34% 

2 494 no 22% 

3 350 9S 27% 

4 177 68 38% 

S 125 53 42% 

6 54 22 41% 

7 23 13 57% 

8 and later 20 12 60% 

They analyze their figures as follows: 

" If the mortality is calculated for periods of 48 hours instead of 
24 hours the irregularities disappear and one obtains the series 24, 31, 
42, 58 per cent. At first sight one would be inclined to agree with 
Glaeser and others, especially when one remembers that, in the last 
10 years the mortality of diphtheria has been decreased only from 12 
to 4 per cent and that this decrease includes with the eflfect of treatment 
and the spontaneous decrease in virulence which the disease has under- 
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gone. If our curve of the preantitoxin day is compared with that of 
Jellineck from the serum period or with Faber's given above, one will 
notice that the rise of the curve is more rapid in the serum period. 
Furthermore in the serum period one does not see the relatively liigh 
mortality on the first day admission which we found." 

The Seasonal and Climatic Occurrence of Diphtheria. 

If we glance for a moment at the seasonal and climatic distribution 
of diphtheria^ we find that although the disease has prevailed under all 
circumstances of climate, in the highest as well as in the lowest latitudes, 
along the coast as well as in the interior, it is particularly in the temper- 
ate and colder zones that it effects its greatest ravages. Even allowing 
for the defective data from equatorial and subtropical countries, we 
find that there the disease is quite rare. 

Hirsch g^ves the following data regarding the incidents of season 
and weather which shows that even in temperate climates where diph- 
theria is prevalent in cold weather it is greatly lessened with the ap- 
proach of summer. 



Sweden 

Berlin 

Saxony 

Hamburg 

G^ttingen 

Schleswig-Holstein . 

St. Petersburg 

Frankfurt 

Vienna 

Philadelphia 



Period. 



186X-1870 
1876-1883 
1873-1878 
1873-1882 
1878-1882 
1872-1881 
1878-1882 
1863-1883 
1863-1883 
1868-1875 



Season. 



January ' 
to March. 



April 
to June. 



31.0 


20.9 


24.2 


21. 4 


28.7 


17.6 


23.9 


24.2 


33-5 


22.4 


29.6 


20.0 


24.7 


23.1 


27.3 


24.7 


31.3 


23.5 


24.0 


21.4 



July to , October to 
September, j December. 



IQ.O 

22.x 

17.7 
21.7 
19.5 
22.0 
20.9 
19.6 
15.7 
18.5 



29.1 

32.3 
36.0 
30.2 
24.5 
28.4 
32.3 
28.4 
29.5 
37.1 



These three-month periods, while they do show the lowest distribu- 
tion of diphtheria in the third, i, e,, summer period, do not reflect the 
influence of weather as well as the following chart arranged by weeks. 
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This shows the deaths per ioo,cxx) in New York (old city) in 1903 
to 1905, inclusive. Since it is impossible to accurately reflect the mete- 
orological conditions we have plotted on this curve the deaths from 
pneumonia and bronchitis. These ought to be a fair measure of the 
effect of the weather in producing colds or other diseased conditions of 
the respiratory tract. Any cold wet weather with slush in the streets 
is almost certain to be followed by an increase in inflammations of the 
respiratory tract and in diphtheria. 
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Here we sec tliat the disease is at its ebb point during the middle of 
summer and gradually increases in extent from about the beginning 
of October. In this rise it follows rather closely the curve of pneumonia 
and bronchitis — i. e,, so far as we can tell, the effect of the weather. 
Again taking the pneumonia-bronchitis curve as an index, we see that 
although the effects of severe weather become much less about the 
first week in May, the curve of diphtheria continues for about a month 
longer. It is evident that this is due to the fact that the diphtheria 
bacillus is able in many to excite diphtheria without any aid from atmo- 
spheric conditions while the pneumo-coccus as a rule requires such 
assistance. 

In the case of scarlet fever, Dr. A. Seibert has published charts 
showing that the prevalence of the disease coincides very closely with 
the sessions of school. In many years, however, this influence is not 
so noticeable although always an important factor. 

To what extent this holds for diphtheria can be seen from our chart, 
which also has plotted on it the curve for scarlet fever. While the study 
of individual cases proves that the spread of diphtheria is aided by 
school attendance, the curve for large cities does not follow the sessionb 
of school very closely as the weather is an even more important factor. 

Characteristics of Epidemics. 
Statistical studies in order to be of great value must embrace a suf- 
ficient period of years and a sufficiently large number of cases. This 
is particularly true of diphtheria, a disease which recurs in epidemic 
cycles of varying length. This is well shown by the following curves, 
perhaps the most accurate that can be found anywhere. 
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Fig. 2. 



KoPBNHAGEN : Cases and deaths from diphtheria, 18^^-1895 ; their variation^ from the mean 
of the entire period. (After Newsnolme.) 



Vol II.— Sig. 5. 



528 



1 

f 






■^ 


7 


) 


^ 1 


n 
1 






s 


A 


s 


^ 


i 
1 




r 




i<^ 














-^ 








1 


=^ 


^ 


i. 






1 1 ! 




^ 


:?- 








""^ 


^ 


c 


^ "^ 


"^ 










?> < 


^ 
]^^ 


2 






- 


n 


^ 








i 




^ 


/ 

"> 


--I* 


? 




IS 








C 




1 


i i 


1 


i 


\ 


1 1 


a 


1 



V 



«o 



8 tiA 



s. 

? 

•i 

CO 



sap 

A 'word ss to i^^ latter lifami : 

For lir period imm 1^3-1865 the dea&s are aE tboac ^rvcn in the 
table OD psge 515, irUk Iium xS66 on, the figures mptm^ all tlie deaths 
reported as doe to d^i^idicna and crcaxp. During the earh pan of these 
jeais the deaiizs art undacflaedh- trnderstaxed. ior iK^e know t^nrr onh- 
ahoDt twodnrds to ihree-qnartsrs of all deaths were realhr reported. 
For the potst tinrtrnfive years, howrver, the fifrures are prnha^i}^ ver\- 
near die actxal canditioosL 

In die case of these two cities, thou we see dial there is an hrcgukacr 
cpodemic recnrrence at interrals v j iryi nir iram abcmt five tr^ ten ^^eais. 
The mjpOTtxoat of knowing' this cyclical recznrence will be discnssed in 
OQonectxxi with j*t»iiin«m treatment. 

MOKTAUTT AXI> PSETAUEaPCE OF DiTHTHEKIA AT DlFFSSE3CT ACSS. 

D^ihthcria is essentaHj a children^ di^ray This fact is ciz^hft- 
sized br all writers. To be snre this does not mean that anhr children 
are attacked, for the disease is certainhr not rare among adnlts. In 
fact, some of the cariiest modem reports of diphtheria were from 
cases among the French troops in barracks. 

On the whole, it may be safely said that dnrxzig the first few months 
there is only a sligfat di5qxvati0D for the disease. Toward the end of 
the first year, h owev er, diis dispositicm grows rapidly, increaang still 
more r^dly dnripg the second year, so that from then xmdl about the 
close of the fifdi jpear die disease is at a high level From then on the 
disposition drops, at first slowly, then more rapidly, so that from about 
die 14th <»* I5tfa year the disposition is again veiy slight 
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The following figures show the age incidence of 2,711 cases ad- 
mitted to Baginsky's children's hospital in Berlin from 1890 to 1897 
inclusive : 



to 6 months 

6 months to i year. 

1 to 2 years , 

a to 3 years 

3 to 4 years 

4 to 5 years 

5 to 6 years 

6 to 7 years 

7 to 8 years 

8 to 9 years 

9 to 10 years 

10 to II years 

11 to la years 

lato 13 years 

13 to 14 years 



Cases. 



15 
69 
227 

317 
354 
337 
a64 
a8o 
ao9 
175 
146 

lOI 

80 
65 
7a 



2,711 



Percent. 



•55 

a. 50 
8.30 
11.60 
13.05 
ia.40 
9.70 
10.30 
7.70 
6.40 
5.30 
3.70 
a.90 
2.02 
2.60 



Number who 
died. 



4 
36 
no 
119 
121 
84 
61 
61 
26 
JO 
19 
9 
8 

7 
6 



694 



Death rate 

per 100 
admitted. 



0.15 
1.3a 
4.05 
4.30 
4.40 
3.09 
a.ao 
a.ao 
0.95 
0.84 
0.70 
0.33 

0.29 
0.2S 

0.22 



Death rate 

in the 
age class. 



26.6 

52.2 

48.4 
37.5 

34.a 
24.9 

SQ.I 

ai.8 

12.4 

13. 1 
13.0 
8.9 

lO.O 

10.8 
8.3 



•25.6 



^Average. 



The following table shows the age distribution of the fatal cases in 
New York City for ten years : 

New York City— Deaths from Diphtheria, 1891-1900 Inclusive— Age Distribution. 





Female. 


Male. 


Total. 


Per Cent, of 
Total. 


Under i year 


745 
1,998 
1,87a 
1,41a 

960 


920 
2,a65 
1,945 
1,488 

948 


1,665 
4,a63 
3,817 
2,900 
1,908 


9.a 
^.6 
21.2 


Between i and 2. 


" a and 3 


" tand4 


16. 1 


" 4and$ 


10 6 






Total under 5 


6,987 


7,566 


14,553 


80.6 
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Be t we en sandio.. 

" 10 and IS.. 

" isandao.. 

" 20 and 25.. 

** 25 and 55.. 

" 35 and 45-. 

" 45 and 55.. 

** 55 and 65.. 

'* 65 and 75-. 

" 75 and 85.. 

" Ssororer. 



Total. 



Female. 


Male. 


1,681 


1471 


131 


no 


31 


"9 


36 


22 


49 


46 


19 


22 


13 


16 


9 


7 


4 


4 


« 


.... 


.... 


.... 



TotaL 

3r052 

241 
60 
58 
95 
41 
"9 
16 
8 



IVrCent. of 
TotaL 



17.0 
1.3 



i8,oq3 



1.7 



In England the age distribution of neariy 70,000 fatal cases compiled 
by the Registrar General (Lancet, 1878) was as follows: 

Per Cent 

Under i year 9*0 

From I- 5 years 45-0 

From 5-10 years 26.0 

From 10-15 years 9*0 

From 15-25 years S«0 

From 25-45 years 3-5 

45 years and over 2.5 



The youngest case of which we can find any record is one reported 
by Jacobi in a child 9 days old. Forest has recently reported three 
cases in young infants the ages of which were 19 days, 3 weeks, 11 
weeks respectively (Archiv. f. Kinderheilkunde, Vol. XLII., No. i 
and 2.) We have met with two severe pharyngeal cases at an early 
age, 17 and 21 days respectively. 

Sex seems to play no part in this disease, boys and girls are about 
equally attacked. Of the 2,711 cases above mentioned, 1,311 were boys 
and 1400 girls. The mortality among the former was 27.9 per cent.; 
among the latter 23.2 per cent. 
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Infectivity and Virulence. 

There is a considerable variation in the case of mortality at different 
times and in different places. This fact is particularly important in 
studying the influence of antitoxin on this disease, as will be discussed 
later. 

First of all it is necessary to appreciate clearly that poison produc- 
tion and infectivity are two entirely independent properties. Thus a 
marked capacity for producing a severe attack of a disease may be 
associated with a very low degree of infectivity, while the presence of 
great power of infectivity in an organism or mixture of associated 
organisms does not imply that the average type of disease produced 
will be necessarily severe. 

Eross, in studying the statistics from a large number of Hungarian 
cities, finds that the case mortality in diphtheria is highest at the height 
of the epidemic, and that as soon as the disease loses its epidemic char- 
acter, the case mortality drops to a low level. Newsholme, however, 
shows that this is not always the case, and presents a ntmiber of in- 
teresting tables which show the reverse behavior. Brownlee in an ex- 
cellent paper on this subject states that the disease is as a rule most fatal 
in England in towns where it is least prevalent 

Results of Antitoxin Treatment. 

A period of more than ten years having elapsed since the intro- 
duction of diphtheria antitoxin, it seems advisable to study the effect 
this treatment has had on the mortality from diphtheria. 

On looking over the literature one finds that such studies have been 
made a number of times, and that many of them are exceedingly valu- 
able. Nevertheless objections have been made, particularly by oppo- 
nents of serum treatment, that such statistics are open to grave sources 
of error, and that the apparent improvement is only temporary. In- 
stead of this contention receiving support as the antitoxin treatment ex- 
tends over a longer period and becomes more general we find that in 
spite of temporary fluctuations the trend is always toward a lower 
mortality. 
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In the early period of antitoxin adnmnstxatkxi < is i8g6) the Amer- 
ican Pediatric Society coOected reports on 5.794 cases csf dapSnboia 
treated with antitoxin. These showed an aTcrage monaiitT of 12.3 
per cent 

Guerard, in Bulletin Na 3 of New York Heahh Dcpartsacnt, coi- 
lected reports of 9^3 cases treated with the scrnm, with an average 
mortality of 18.3 per cent Of these cases 7,277 in wHdi the raoralitr 
was 20 per cent were returned by 53 ho^ntals ; the reports irz*zz the same 
hospitals gave as their previous naortaiity an average of 44.3 per cent. 

In the City of Boston, Ernst reports 1,156 cases treated by the sermn, 
with 165 deaths, a mortality of 14^ per cent The report by McCcIlom 
from the diphtheria wards of the Boston City Hospital shows ev-en 
better results. Of 844 cases treated by the scrum, there were 96 deaths, 
a mortality of ii per cent; the previous mortality in the same insti* 
tution without serum was 40 per cent 

Si^ert tabulated the cases from 23 hospitals for children in Europe 
from 1890 to 1898 inclusive. Omitting 1894, the transition year, his 
figures are as follows : 



Period. Cases Treated- Deaths. Mortality. 



Before serum, i8q(>-i8q3 i^S^S 6^889 41.3 

After serum, 1895-1898 ».i8i 3,309 | 16.4 

In the " Statistische Monatsschrift," 1902, quoted by Eross ( Jahrb. f. 
Kinderheilk., 1904, No. 60, p. 593), we find that in Austria in 1896-1899 
of the patients treated with serum 14.5 to 15.1 per cent, died, while of 
those not treated 364 to 39.8 per cent died, viz., 2J/2 times as many. 

Bokay (Jahrb. f. Kinderheilk., 1904), in referring to diphtheria in 
Buda Pest, says that in 1891 out of 2,952 cases of diphtheria there 
were 914 deaths, 32.5 per cent In the year 1903 out of 2,293 cases only 
309 died, 13.5 per cent. By merely placing these two years side by side, 
he says there is enough statistical material to show the great value of 
serum treatment. 

The above figures may be taken as an example of the " case-mortality 
method/' It is open to several objections, chief among which is the 



534 

fact that what is now called diphtheria and membranous croup may or 
may not have been so designated formerly. 

Operative Cases. 

A comparison of the mortality in the operative cases is of particular 
interest, since these are always diphtherias of a severe t)rpe. 

The following figures are compiled from Lovett and Munro,* Holt,* 
McCollom' and from our own official records : 





Without Serum. 






Intubations. 




Without Serum. 




Total Cases. 


Died. 


Mortality. 


German authors 


5,795 
3,063 
433 
9,242 
5,625 
1,993 


3,944 
2,124 
*95 
6,834 
3,848 
1,336 


69 per cent. 


German hospitals 


70 '* 


British authors 


69 " 


French authors 


76 " 


American authors— private practice 


68 " 


Various countries 


68 " 


Boston City Hospital (23 years) 


71 " 







With Serum. 





With Serum. 


Intubations. 


Total Cases. 


Died. 


Mortality. 


Welch— European hospitals 


342 

533 

i,'!53 

1,660 


112 
138 
683 
723 


29.8 per cent. 


American Pediatric Society Report, private 
practice 

McCollom — Hospital cases — Boston 


25.9 •' 
44.0 " 


New York Health Department, as below 


43.5 " 



New York Health Department — 

Tenement service, 1895-7 

Tenement service, 1902-4 

Diphtheria Hospital, 1901-5... 
Outside physicians, 1895-6 



:ases. 


Deaths. 


144 


S6 


133 


39 


i^i 


614 


42 


14 



Total. 



1,660 



723 



> Lovett & Munroe. American Joum. of Med. Sciences, 1887. Vol. XCIV., p. 160. 

s Infancy and Childhood. First edition, page 189. 

s John McCollom. Boston Med. & Surg. Journal, Vol. CLII., No. 22, 1905. 
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The value of intubation in this disease is well shown by the follow- 
ing table of treatment with tracheotomy, but without serum. 



German authors... 
German hospitals. 
British authors.... 
French authors... 
Various countries . 
American authors 



Total Cases. 


Died. 


Mortality. 


5»795 


3,944 


69 per cent. 


3,063 


2,124 


70 " 


433 


295 


69 " 


9,242 


6,834 


76 " 


1,993 


1,336 


68 '' 


1,327 


1,015 


77 " 


21,853 


15,552 


7a per cent. 



The Simultaneous Observation of Cases Treated Without and With 

Antitoxin. 

An absolutely ideal method is one made use of by Fibinger (cited 
by Faber, Jahrb. f. Kinderheilk 1904, No. 59). In this at the same 
time every other case was treated with antitoxin. He had 239 cases 
with antitoxin with mortality of 8 — 3 per cent. ; 245 cases without anti- 
toxin with mortality of 30 — 12 per cent. 

This method however for obvious reasons is not available at this 
day. We once observed a similar test at the Willard Parker Hospital. 
The difference in the behavior of the cases was so greatly in favor of the 
antitoxin that the test was stopped and all cases put on antitoxin. 

The Absolute Number of Deaths from Diphtheria Before and After the 
Introduction of Antitoxin, 

Perhaps the least objectionable of all methods at present available 
is a comparison over a series of years of the absolute number of deaths 
per 100,000 for a long period of years before and after the introduction 
of antitoxin. Such figures moreover must be collected only from such 
cities where reliable statistics have been kept during the entire period 
and any extraneous factors, such as changes in nomenclature, the pres- 
ence of epidemics must be known. 

It was stated above that the statistics must be from a long period of 
years. While this of course is true for all kinds of statistics it is par- 
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ticularly important in diphtlieria in which mortality figures move up 
and down irregularly in large waves. These irregularities, however, 
only become apparent when a considerable number of years is gone 
over. To give an example, in Baltimore in the six years ending 1882, 
the average of deaths per 100,000 from diphtheria and croup was always 
above 14 and reached 200 or over in three of those years. In the seven 
years following, the mortality fell sharply and continuously until it 
reached its ebb point in 1889, when it was 52 per 100,000, and yet no 
difference in treatment was introduced in 1883. 

One must therefore be careful not merely to take readings which 
constitute part of an epidemic, unless due allowance be made for this 
fact. And in order to appreciate what an epidemic is, one must know 
the average number of deaths for many years back. 

Statistics of this kind ought furthermore to be taken mainly from 
the large cities, for reports of deaths are usually but indiflferently 
kept in the rural districts. Thus in some states the cause of death was 
often certified to the health authorities by the town supervisor, so that 
it happened that " sore inside," " chronic running sores " were occasion- 
ally given as causes of death. In some of these States only about two- 
thirds of the deaths have been regularly reported. 

In the following pages statistics have been collected from a number 
of large cities on the continent of Europe, in Great Britain, and in the 
United States. 

For purposes of comparison it will be perfectly fair to take the com- 
bined mortality from diphtheria and croup for the years of the preanti- 
toxin period and compare this with that of the years since the intro- 
duction of antitoxin. 
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New York Ctiy (Present Borot^ks Mamkatim ami Brtmx). 



Populticm. I^«^ SSS?^ ^ '«»•«» 



185I 538490 

1852 560607 

1853 583^32 

1854 6p7^3 

X855 632,559 

1856 664,980 

1857 699,062 

1858 734*892 

1359 772,558 

i860 812,154 

1861 794.905 

1862 778^23 

1863 761,500 

1864 745*327 

1865 729498 

1866 7^.979 

1867 808489 

1868 851.137 

1869 896^)34 

1870 943.300 

1871 955,921 

1872 968,710 

1873 981,676 

1^4 1.030,607 

1875 IAI4,396 

1876 1,075,532 

1877 1.107,597 

1^78 1,140,617 

1879 1,171,621 

1880 1,209,268 

1881 1,244,511 

1882 1,280357 

1883 1,318,264 

1884 1,356,764 

1885 1,396,388 

1886 1437,170 



636 


118 


641 


"4 


673 


"5 


772 


127 


804 


127 


682 


102 


622 


90 


644 


8^ 


894 


X16 


1,211 


149 


IJO72 


135 


IJ83 


179 


2,041 


268 


1,603 


215 


1,016 


140 


803 


104 


585 


72 


616 


72 


813 


90 


729 


r? 


704 


73 


1,121 


116 


1383 


192 


2,259 


219 


3.087 


295 


2,277 


211 


1423 


128 


i,So6 


132 


2,300 


190 


1,193 


lOI 


3.287 


264 


2,254 


184 


1.653 


125 


1338 


136 


2,180 


158 


2.695 


188 
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Year. 



Population. 



""^dCrC* P^'«>'~ 



i®7 M7fti43 

1888 1,523^1 

1889 i,S66^i 

1890 i,6i2,5S9 

1891 1,659,654 

1892 1,708,124 

1893 1,758,010 

1894 1^95,353 

1895 1373,301 

1896 1,906,139 

1897 1,940,553 

1898 1,976,572 

1899 2,014,330 

1900 2,055,714 

1901 2,1 18,209 

1902 2,182336 

1903 2,249,680 

1904 2,318,831 

1905 2,390,382 



3,056 


206 


2.553 


167 


2,291 


146 


1,783 


no 


1.970 


118 


2,105 


123 


2,558 


145 


2370 


158 


1,976 


105 


1,763 


91 


1,590 


81 


923 


46 


1,085 


53 


1,276 


62 


1,227 


58 


1,142 


53 


1,232 


56 


1,272 


57 


860 


38 



Antitoxin laboratory established in fall of 1894. Free distribution to the 
poor begun early in 1895. 

The deaths classed in this table as due to diphtheria from 1851-1865 are only 
approximately correct They include all the deaths during the period mentioned 
(185 1- 1865 inclusive), which were returned under any of the following heads: 
Angina, Croup, Diphtheria, Inflammation of Throat, Inflammation of Tonsil, 
Quinsey, Sprue, Ulceration of Throat It is estimated that prior to 1851 not 
more than two-thirds of the deaths were registered. Since then conditions have 
gradually improved. It must also be remembered that scarlet fever and diph- 
theria were often confounded in these earlier days. 
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Brooklyn. 



Year. Population. ^"^E^^^ Per ioo« 



'878 536,561 861 163 

'^ 551.397 

i»> 566^3 1,538 

^®' 585/>i7 1.607 275 

^®* 603,926 g6s 160 

*®3 623422 727 116 

'®* 643^7 665 

1885 664.126 832 

1886 

1887 730,7 1 2 

'®^ 755,145 1,265 164 

'®9 856,321 1^(57 180 

'^ 894.024 1,283 152 

'^^ 933.398 1,180 13s 



939 170 
270 



103 

125 



707«2 1,185 167 

M53 200 



'*^ 97PA|6 1,137 126 

'^ 996715 978 105 

^^ 1,060,000 1,660 173 

'^5 1,100,000 1454 146 

'®96 1,125,000 1,310 127 

'^ 1,162,749 9^ 94 

^^ 1,197,100 745 68 

^^ 1,231,548 744 65 

'900 1,169,000 863 73 

'901 1,205,000 732 60 

'902 1,243,000 762 61 

1903 1,281,000 803 62 

1904 i^yiifioo 706 S3 

'9^ i,362/x)0 594 43 



Antitoxin distributed gratis from the time of Brooklyn's consolidation with 
New York, in 1896. 
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"^^ ""^^^^ ^A 



1876. 

1877. 
1978. 

1879. 
1880. 
I88I. 
1882. 
1883. 
1884. 
1885. 

i885. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 
1895. 
1896. 

1897. 
1898. 

1899. 
1900. 
1901. 
1902. 
1903. 
1904. 
1905. 



346/M4 


720 


208 


3»i* 


471 


134 


3S4.323 


569 


160 


3ASS4 


545 


152 


362339 


774 


213 


Jfliigo 


80a 


217 


37i6» 


575 


153 


579.139 


608 


160 


3B4.7ao 


4«7 


126 


590093 


459 


"7 


401^4 


423 


105 


4i2fi63 


410 


99 


424.274 


589 


138 


436,208 


683 


156 


448^477 


462 


103 


45777a 


2B5 


62 


4fr»27o 


481 


102 


47^5,270 


546 


"4 


4%830 


878 


180 


501,083 


588 


117 


516JO5 


516 


98 


528.912 


4" 


77 


541327 


170 


31 


555,057 


277 


49 


560392 


537 


95 


573.579 


353 


61 


586,533 


225 


38 


6cm:>,929 


214 


35 


614.522 


206 


33 


595.000 


132 


aj 



Remaeks— Antitoxin laboratory established 1895. First serum issued Septem- 
ber I, 1905. Free distribution of antitoxin to poor since 1896. Its use was 
quite general even from the first At present about 60 per cent of all cases of 
diphtheria arc treated in the hospital and receive antitoxin. 
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PkOadtlpkia. 



P^BXUStUBl- 



Deaths from 
Diphtfaeria. 



Croup 



Total. 



T>Mth^ 
Ppr T0O.O0C 



ifij^B B2Si0aD 

x979 835,000 

JoBD. Q461Q0D 

JoBI ouB^OOO 

flB6i5D9 

907x41 

1884 927«6 

949432 

9711363 

993A)i 

x8BB 1^16,758 

1889 1,046^ 

1890 14140,964 

1891 1,069,264 

1692 ijo9Z,i6B 

1893 1,115062 

1894 U39457 

1895 1,163.864 

1896 1,168,864 

1897 i,2i4Jr56 

189B 1,240,266 

1899 1,266332 

1900 1,393,697 

1901 1^1,408 

190a 1349.712 

1903 137^624 

1904 1408,154 

190S 1438.000 



464 


3flB 




854 


IQ3 


321 


291 




612 


72 


323 


303 




626 


74 


457 


317 




774 


90 


933 


466 




IJ99 


158 


1,006 


500 




14106 


t66 


fifio 


580 




1,269 


135 


60D 


753 




1353 


143 


413 


650 




1,061 


!09 


416 


442 




858 


86 


350 


273 




623 


61 


375 


352 




727 


70 


528 


415 




943 


po 


918 


444 




3^^ 


120 


1435 


272 




i.7or 


T56 




^.Z. ^^-n 




916 


273 


79 


1,^ 


TIO 


1407 


348 


56 


1451 


I2S 


1,020 


329 


49 


1.198 


T20 


862 


293 


46 


1,201 


103 


I«I 


243 


40 


1»514 


125 


998 


156 


21 


M7S 


94 


849 


144 


21 


1,014 


80 


8qR 


144 


25 


I.163 


82 


525 


118 


18 


661 


50 


435 


80 


16 


531 


40 


521 


37 


22 


631 


46 


458 


83 


7 


548 


38 




.... 




462 


32 



Phihdelphia has distriboted antitoxin free of durige for use among the poor 
1896. For sereral years after this, however, its use was not general. Since 
about 1900^ however, its use has extended, as is shown by the following figures 
there were supplied: 1896^ 900 doses; i897> 2334 doses; 1898^ 3*367 doses; i899» 
2jg76 dotes; 1900^ S>233 <ioses; 1901, 5«374 doses; 1902, 5771 doses; 1903, 7»342 
doses; 1904, io,20B doses. 
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BmUkmare, 



Popolasxc 



Cnmp. 



Total. Per 100,000. 



1877. 
I^. 
1979. 
1880. 
1881. 
t882. 
1883. 
1884. 
1885. 
i885. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 
1895. 
1896. 

1897. 
1898. 

1899. 
1900. 

1901. 
1902. 
1903. 
1904. 
1905. 



311^5 


455 


157 


612 


197 


318.182 


303 


149 


452 


142 


325*139 


298 


i85 


484 


150 


332JI3 


293 


173 


466 


140 


339AI9 


639 


242 


881 


260 


M7,M2 


707 


222 


929 


265 


354^32 


591 


201 


792 


143 




^43 


127 


370 


102 


370,696 


252 


148 


300 


81 


378^3 


190 


126 


318 


84 


3^7^300 


149 


153 


302 


78 


395399 


118 


98 


216 


54 


404498 


155 


53 


206 


51 


413.671 


274 


45 


319 


77 


426.917 


350 


44 


394 


92 


440.163 


381 


47 


428 


98 


453409 


185 


25 


310 


69 


466,655 


198 


33 


231 


50 


479.907 


265 


45 


310 


65 


493,147 


249 


32 


281 


57 


500,000 estimated 347 


13 


360 


72 


505.000 " 362 


50 


412 


81 


509.000 " 312 


... 


312 


61 


513.000 " 267 


12 


279 


54 


518,000 




171 


33 


S2Sfi00 




130 


25 


533fiOO 


• • • 




160 


30 


541.000 




"5 


21 


550,000 


\4 


.... 


112 


ao 



543 
Pittsburg. 



Year. 



Population. Di^SSScSa. ^'°"P- ^otal. Per 100,000. 



1878 145,000 483 

1^79 iso/xx) 354 

1880 156,381 3" mi 

1881 165,000 2X0 

1882 170,000 185 

1883 175.000 170 

1884 iBSfiOO 321 

18% 302,559 243 

1886 2OSfiO0 249 

1887 210,000 2B1 

1888 220,000 126 

1889 230,000 333 

1890 238,617 394 

1891 247,000 388 

1892 255,000 372 

1893 264,000 233 

1894 272,000 175 

1895 275,000 187 

1896 282,500 183 

1897 287,500 13s 

1898 298,772 89 

1899 306,115 89 

1900 321,616 census 147 

1901 330,000 approximate 165 

1902 340,000 " 170 

1903 350,000 " 215 

1904 360,000 " 166 

1905 370,000 



12 


495 


340 


5 


359 


240 


ssing 


311+ 


200 


t* 


210-f 


130 


u 


185+ 


109 


« 


170+ 


98 


(( 


321+ 


180 


<l 


243+ 


120 


II 


260 


127 


103 


384 


183 


73 


199 
333 


90 




138 




394 


164 




388 


157 




372 


145 




233 


88 




175 


64 




187 


68 




183 


64 




135 


46 




89 


30 




89 


29 




147 


46 




165 


50 




170 


50 




215 


60 




166 


46 




98 


27 



Senim laboratory opened in the fall of 1895. 

Antitoxin distribation, free and unrestricted, began about September, 1895. 
Its use became general only during October and later, 1896. 
Vol II.— Slg. e. 
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London, 



Year. Pooulation. I>eathB^ Diphtberiii Death Rate 

*^ and Croup. per 100,000. 



1875 3482^ 

1876 3,538,246 

1877 3,595,085 

1878 3,652,837 

1879 3,71 1,5 17 

1880 3,771,139 

1881 3324,980 

1882 3,862,956 

1883 3,901,309 

1884 3,940,042 

188s 3,979,160 

1886 4,018,666 

1887 4,058,565 

1888 4,098,860 

1889 4,139,555 

1890 4,180,654 

1891 4,223,720 

1892 4,269,634 

1893 4,312,623 

1894 4,351,501 

189s 4,387,248 

1896 4,419411 

1 897 4447,907 

1898 4472,664 

1899 4493,617 

1900 4,510,711 

'901 4,544,983 

^902 4,579,110 

1903 4,613312 

1904 4,648,950 

^905 4,700,000 



1,312 


27-7 


997 


27.9 


855 


23.8 


1,150 


31.S 


1,169 


31.S 


1,108 


29.4 


1,346 


35.2 


1,707 


44.2 


1,771 


45.4 


1,698 


43.1 


1,580 


39.7 


1,374 


34.2 


1481 


36.S 


i3oo 


43.9 


1,784 


43.1 


1,88s 


45.1 


1358 


44.0 


2,241 


52.5 


3454 


80.1 


2»73 


66.0 


2488 


56.7 


2304 


63.0 


2,345 


52.0 


1323 


40.8 


2,028 


4S.0 


1,620 


36.0 


1,385 


35.0 


1,199 


26.0 


778 


17.0 


754 


16.0 


573 


12.2 



545 
Liverpool 



1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 



Year. Popluation. ^^^^gl-^^ Per locvooo. 



1889. 
1890. 
1891. 
1892. 

i8g3. 
1894. 
1895. 
1896. 
1897. 
1898. 
1899. 
1900. 
1901. 
1902. 
1903. 
1904. 
1905. 



534,000 


299 


56 


541,000 


201 


V 


548,000 


238 


43 


552,508 


193 


35 


549/)00 


206 


38 


546/)0O 


223 


41 


543,000 


252 


46 


540,000 


346 


64 


537,000 


^ 


SO 


534,000 


209 


39 


531,000 


174 


33 


527,000 


186 


35 


523.000 


211 


41 


517,960 


119 


21 


518,000 


109 


21 


518,000 


85 


17 


518,000 


127 


24 


638,291* 


170 


27 


641,000 


202 


32 


663/533 


149 


22 


669,243 


164 


21 


674.912 


242 


36 


680,628 


183 


30 


686,332 


209 


30 


710,^* 


241 


34 


716310 


m 


24 


723430 


214 


26 


723,000 


214 


ap 



• City boundaries extended. 



546 
Glasgow. 



Year. 



Population. ^^3?j^^ Per 100,0 



1881 511415 census 

1882 517*000 approximate . 

1883 522,000 " 

1884 528,000 " 

188s 533,000 

1886 538,000 " 2 

1887 543,000 " 29: 

1888 548,000 " 274 

1889 553,000 " 298 

1890 558,000 " 203 

1891 565,710 census 194 

1892 669,059 249 

1893 677,883 310 

1894 686,820 306 

1895 695376 185 

1896 705,052 137 

1897 714,919 145 

1 898 724,349 1 32 

1899 733,903 123 

1900 743,963 149 

1901 764,467 123 

1902 775,601 127 

1903 787,897 "8 

1904 798,357 104 

1 90s 810,000 48 



39.1 
53.6 
50.0 
54.0 
36.3 
34.4 
37.2 
45.8 
45.1 
26.6 
19.4 

2C.3 

r8.2 
16.8 
20.0 
16.1 
16.4 
15.0 
13.0 
6.0 









— i«;r» 






30 



zrrrrxaf^ 









zgoo. 

igo2. 
I9Q3. 
1904. 
1905. 



IC4. 



-.-i Hi-r 


l^^ 


iT 


-.*-.,x:f 


5:^ 


,x* 


::a:iiaJ 


Kc 


» 


:i5SS^ 


^- 


*; 


:xr.-.r 


i*<^ 


:j 


iDC^-^« 


.^ 


I* 


i-3flC^XV 


^«:\^ 
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548 
Muenchtn, 



Year. Population. ^^^^SS^ Pto 100,000. 



i8;6. 

1879. 
1880. 
1881. 
1883. 
1883. 
1884. 
1885. 
1886. 

18Q7. 
1888. 
1889. 
1890. 
1891. 
1893. 
1893. 
1894. 
1895. 
1896. 

1897. 
1898. 
1899. 
1900. 
1901. 
1902. 
1903. 
1904. 
1905. 



222fiOO 


298 


130 


22$JOCO 


293 


130 


229354 


2^ 


160 


233fiOO 


394 


:69 


338^000 


263 


no 


240,000 


272 


"3 


242,000 


182 


75 


25MI8 


176 


6B 


265,710 


223 


86 


272,102 


204 


75 


728,494 


264 


36 


284386 


401 


141 


291,278 


303 


104 


352,718 


340 


96 


372418 


308 


83 


386,20a 


258 


66 


Ojry»3^^' 


284 


73 


402,459 


208 


51 


412,000 


185 


44 


425,087 


182 


42 


436,430 


181 


41 


452,248 


104 


23 


499,932 


no 


22 


510,044 


80 


20 


527,379 


68 


12 


544,714 


74 


13 


562,049 


89 


15 


579,000 


84 


15 



549 



Y«r. Pop«latioo. DeO^Diph^ p«,oo^ 



1876. 
18^. 



1881. 
1882. 
X883. 
X8B4. 
1885. 
i885. 
188^. 



1889. 
1890. 
1891. 
i8g2. 
1893. 
1894. 
189s. 
1896. 

1*7. 
18^. 
1899. 
1900. 
1901. 
1902. 
1903. 
1904. 



ia8«6 


263 


205 


132/U8 


197 


ISO 


140.932 


179 


I2B 


141,560 


262 


178 


146^ 


352 


24X 


ISP.3S0 


287 


191 


154.000 


249 


x6i 


I5CM97 


285 


190 


152,34s 


154 


lOI 


154,393 


179 


120 


156.441 


122 


79 


158^ 


211 


133 


159,537 


194 


122 


162,739 


92 


50 


164,996 


173 


105 


167,099 


179 


107 


169.202 


162 


95 


I7M97 


86 


50 


174,094 


91 


52 


176,595 


74 


42 


178321 


17 


9 


181,047 


16 


9 


185,997 


37 


20 


191429 


32 


16 


194,766 


224 


♦115 


198,103 


121 


61 


201,440 


86 


42 


197,000 


44 


22 



•Serious epidemic ; antitoxin not extensively used owing to expense ; no gratuitous distribution 
bTdty. 



550 
Hamburg. 



Year. Population. ^^^^^^^^^ Per 100,000. 



1878. 

1879. 
1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
189I. 
18^. 

1893. 
1894. 
1895. 
1896. 
1897. 
1898. 
1899. 
1900. 
1901. 
1902. 
1903. 
1904. 
190S. 



371343 


244 


65 


277,068 


256 


68 


410,127 


286 


70 


416,295 


282 


e; 


4I63I9 


329 


79 


435,964 


336 


77 


449414 


443 


98 


462,278 


509 


no 


474,370 


580 


122 


486462 


567 


117 


498,554 


466 


94 


510,646 


475 


93 


522,738 


352 


67 


571,689 


216 


38 


594,273 


226 


38 


612,933 


362 


59 


636,194 


38s 


60 


6i8,94S 


132 


21 


631,660 


95 


IS 


642,131 


"3 


17 


652.606 


100 


15 


663,073 


109 


16 


673.794 


"5 


17 


715,093 


116 


16 


731,130 


183 


25 


747,167 


160 


21 


763,204 


130 


17 


790,000 


84 


10 



1878. 

1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 



1889 

1890 

1891 j^:sfi 

1892 J*. •« 

1893 Sitrr.v 

1894 — _•« 

1895 :::-.— 

1896 >^?5K 

1897 ?5t-*s 

1898 jr-,^ 

1899 iSL^ir 

1900 r^-'^ 

1901 -. . x^rr 

i9tB irl.?:; 

I9Q3 

1904 

1905 





"^ 


" 


555JK7 


:xi 


A'^ 


5JQ030 


74 


M 



552 
Breskm, 



Year. Population. ^^^gJS^^ Per ioo,coo. 



1878. 
1879. 
1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 

18Q7. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 
1895. 
1896. 
1897. 
1898. 

1899. 
1900. 
1901. 
1902. 
1903. 
1904. 
1905. 



267,000 


106 


40 




105 


39 


272,000 


135 


SO 


275,000 


158 


57 


280,000 


163 


60 


aSyfioo 


323 


"3 


295,000 


239 


81 


297413 


218 


73 


302,759 


280 


92 


308,10s 


497 


125 


313,451 


495 


160 


318,797 


382 


120 


324,143 


36a 


III 


339,318 


323 


95 


346442 


257 


74 


353,551 


409 


116 


360,660 


314 


B7 


370,038 


242 


6S 


378^ 


125 


33 


385,198 


98 


25 


39841S 


93 


24 


405,362 


94 


23 


412,959 


49 


12 


427333 


71 


17 


436,618 


87 


20 


445403 


96 


21 


454,188 


85 


18 


465,000 


92 


20 



5S3 
Cologue, 



Year. 



^*^P«wi.<«. 



1878 138356 

1879 140^104 

1880 I44J3S 

1881 l^pfioo 

1882 146,767 

1S83 i^SAfo 

1884 151,500 

1885 160/iis 

1886 163^1 

1887 164667 

1888 I6ft993 

i88p ^MOS 

1891 a^,i52 

1892 mzja 

1893 29S(059 

'894 3t^5o8 

1895 3",597 

1896 319/100 

1897 jaWoo 

i%8 332.773 

1899 Mi fist 

1900 340/S^ 

1901 3^>^ 

1902 rfi,^i 

1903 r/^i^^ 

1904 40>3» 

19OS 42S//» 



45 


40 


55 


39 


8a 


57 


78 


S3 


66 


45 


55 


37 


39 


ro 


70 


44 


87 


SI 


?) 


40 


» 


:7 


89 


:^ 


173 


yj 


255 


'Jft 


35f> 


■r* 


S17 


'?^ 


42t 


u 


171 


44 


ru 


4< 


•y. 


y* 


'72 


>/ 


• *0 


a 


^ 


>7 


Uii 


fl^r 


'-7 


■jk 


ii'f 


M 



V{ 



S5* 



I rr rn r ***■" 100.000. 



r=!r5 udjaoD 

:35c z^c^ 

-S: li&na 

ra&2 X4c^aao 

-5&J USw«> 

:5ii z^v^oo 

13^5 lS>Q3d 

iSSe 155,S;7 

1867 x6qlIx6 

i«fi8 i6>6s5 

1889 it57,:9« 

i^5C iroC33 

1691 iSiJftH 

1892 iSSjood 

1893 t9M¥> 

1894 i^B^ 

1895 yafinno 

1896 ;^33jooo 

1897 23^J6B4 

1898 244^808 

1899 250932 

ISOO 264^ 

'901 294«2 

'9« 302,731 

'503 31MIO 

1504 320,069 

^'^'S 330X)00 



79 


6S 


52 


41 


23 


24 


45 


33 


53 


38 


41 


29 


73 


50 


85 


S6 


123 


80 


a^D 


143 


162 


99 


22B 


130 


iB5 


168 


285 


IS6 


278 


149 


affi 


134 


aoB 


105 


67 


30 


4S 


20 


29 


12 


23 


9 


46 


18 


33 


12 


JO 


10 


44 


14 


^ 


12 


49 


15 


30 


9 



:S6c. 

1881. 

Zffi2. 

xffij. 

188*. 

IBBu. 
2867. 
1888. 

1389. 
:S9C. 

:99a.. 

3W- 
:3DC 
:9E . 
:X2 
:« 

'IK 



•^ ^rxt 



J 
« 




-;:7--2J 










5SIS 



Des&s, DiplnlkHia. Per 100,000. 



1880 2p22SJ0OO 

l88i Z^XMuBc 

1882 i,HM3nf> 

i88j 2,nftnno 

1884 2^1/xo 

1885 a^^Sfigooo 

!886 23(ioM5< 

18^ VBOfiOO 

1888 a^iogooo 

18B9 X^$^ifioo 

1890 2j8(MW> 

1891 2,424^05 

1892 2^44.000 

i8g3 MiSoyooo 

i8q4 a,|8Qgnno 

189s 2S0CK00O 

1896 2^1 i/Sj9 census 

1897 2.540/W) 

1898 ^STOflOO 

1899 a,6ocM)00 

1900 2/S3tMW> 

1901 a/ 56(MSM ccostis 

1902 2figofioo 

1903 a,73tM»o 

1904 2,780,000 

190S 2320,000 



2A^ 


92 


2,211 


90 


2,244 


TOO 


1,781 


79 


ijgoB 


«S 


ifiss 


73 


I,5I2 


e? 


I^ 


70 


1729 


75 


I^ 


73 


1,668 


70 


1p53i 


63 


1,403 


59 


1,266 


51 


IJO09 


40 


421 


17 


444 


18 


29B 


12 


259 


10 


336 


13 


294 


II 


628 


24 


529 


20 


396 


15 


250 


9 


163 


6 



557 
G>MBiNiD Statistics. 

Deaths and Death Rates from Diphtheria and Croup^New York, Brooklyn, Bos- 
ton, PitUhurg, Baltimore, Philadelphia, Berlin, Cologne, Breslau, Dresden, 
Hamburg, Konigsherg, Munich, Vienna, London, Glasgow, Liverpool, Paris, 
Frankfurt, 



Year. 



Population. ^SSBiSSp'^* Periocooo. 



1878 10^)0,598 

1879 10,188,268 

iS^ i3^i,3S>4 

1881 13,642,366 

1882 13357,726 

'^3 14,049,727 

'^ 14,353, 102 

^®s 14,544,489 

'^^ 15,337.513 

1887 15,617,867 

'888 16,217323 

1889 16,300,948 

'890 t6,526,i35 

1891 17,689,146 

1892 18,330,737 

»893 18,467,970 

1894 19,033,902 

1895 19,143,188 

1896 19489,682 

1897 19300,629 

i8g8 20,037,918 

1899 20,358357 

1900 20,764,614 

1901 20374,572 

1902 21,552,398 

1903 21365,299 

1904 22,532348 

1905 22,790,000 



The statistics for Vienna do not begin until 1880; those for Glasgow until 
1886. The figures for Paris are those of diphtheria only. 



8,18s 


81.8 


7,205 


70.7 


11,526 


86.0 


13,897 


101.9 


14,075 


101.6 


13,721 


97.6 


11,930 


83.2 


12,399 


85.2 


12,385 


80.8 


12,721 


79.5 


11,798 


72.7 


12,247 


75.1 


11,059 


66.9 


12,389 


70.0 


14,200 


77.5 


15*726 


80.4 


15,125 


79.9 


10,657 


55.6 


9,651 


49.5 


8,942 


45.2 


7,170 


35.7 


7,256 


35.6 


6,791 


2;2'7 


6,104 


29.2 


5,630 


26.1 


5,117 


23.4 


4,917 


21.8 


4,323 


18.9 



5^ 
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The two charts, one of nineteen cities combined and the other of the 
same cities treated singly, present in a very striking manner the great 
reduction in the number of deaths from diphtheria which occurred in 
1895, the year of the beginning of the general use of antitoxin. A study 
of the prevalence of diphtheria during 1895 shows that there was no 
appreciable reduction in the cases in these cities merdy of the deaths. 
Of the 19 cities only two show a slight increase while the others show 
a great reduction. The combined charts show in a most impressive 
manner how as the antitoxin treatment became more general the deaths 
became less and less until in 1904 they were but one-quarter of what 
they were in 1894. With later years, along with the lessened death rate, 
there have been less cases, as immunization has been more employed 
and the shortening of the period of disease in treated cases has pre- 
vented to some extent liability to infection. It is interesting to con- 
trast diphtheria with phthisis in which along other lines such successful 
warfare has been waged. The reduction in the mortality in diphtheria 
has been more than double that in phthisis. (See figure 3.) 

While the preceding tables serve as an accurate index of the value 
of serum treatment, they cannot be used for a comparison of the mor- 
talities in different cities without being subjected to a correction for age 
distribution. Diphtheria being a disease especially of childhood, it is 
obvious that the relative proportion of children in a community will 
greatly affect the death rate from this disease. Since our purpose in 
presenting the tables has not been to make such comparisons we shall 
content ourselves merely with calling attention to this factor. The fol- 
lowing table kindly compiled for us by Dr. Rc^r S. Tracy, formerly 
Registrar of the Department, will give some idea of the influence exerted 
by age distribution. In compiling this he has taken the total number of 
deaths from diphtheria and croup in New York in 1902 under 15 years 
of age as the basis of the calculation. This number was 1,965 out of 
a total of 2,015 deaths. The table shows that in these differently con- 
stituted populations the crude or general death rate would vary more 
than 50 per cent., while the actual mortality was the same. 
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EXTENT TO WHICH ANTITOXIN IS USED IN NEW YORK 

CITY. 

In order to ascertain this for New York City at the present time, we 
have investigated all the cases of diphtheria occurring in New York 
during a period of about three weeks in November and December, 1905. 

The total number of cases reported to the Department during this 
time was 385. In all but sixty of these reports stated that antitoxin 
had been administered. 

In nine of these, however, antitoxin was subsequently administered, 
leaving 51 cases which did not receive antitoxin. 

Of these 51 cases, six were thrown out by bacteriological examination 
as not being Klebs-Loeffler diphtheria, leaving only 45 cases of true 
diphtheria in which no antitoxin was g^ven. 

Of these cases, three died, as follows : 2 severe cases, no physician 
in attendance ; i laryngeal case, died late in the disease the day after a 
physician was first summoned. 

With the exception of the fatal cases just mentioned, and one case 
reported as being "moderately severe," all of these "no-antitoxin" 
cases were mild, and this fact in almost all the instances determined the 
decision of the physician in not administering antitoxin. 

This would show, therefore, that about }i of the cases reported as 
being probably diphtheria, do not receive antitoxin, and that this remedy 
is used in almost all the severe cases attended by physicians. 
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VIABILITY OF KLEBS-LOEFFLER ORGANISMS FROM 

DRIED PSEUDO-MEMBRANE OF A RAPIDLY 

FATAL CASE, 

By Anna I. Vox Sholly, M. D., 

Assistant Bacteriologist, Research Laboratory. 

On August 21, 1905, i>seudo-inembrane was obtained from a rapidly 

fatal case of diphtheria in which at the autopsy the pseudo-membrane 

was found to extend down from the trachea into the smallest visible 

bronchL Several bits of this membrane about i c. c. in diameter, and at 

the same time the finely powdered membrane, were dried on glass in 

diffuse daylight. 

At successive intervals emulsions of each were made in i c. c. 
of sterile water. These emulsions were about the opacity of a 24-hour 
t3rphoid culture in broth. From these, blood agar plates and LoefBer 
serum tubes (as controls) were inoculated. Unfortunately, too long a 
time was allowed to pass after the third inoculation, so that the period of 
the exact death of the organisms lies in rather wide limits between the 
middle of the third week and the fifth week. This time was allowed to 
elapse because we feared that the material would be used up too soon. 
The somewhat greater rapidity of the death of the bacilli in the finely di- 
vided membrane, as one would expect, is clearly shown. The Loeffler 
serum tubes also showed this very prettily. Whereas on the fourth and 
eighth days the dried intact membranes give a diffuse confluent growth, 
the powdered membranes gave discreet colonies. Only on the 17th day 
did the colonies from the intact membrane become discreet. 

The results were as follows: 



August 21, 1905. 



Dried intact mem- 
brane 

Dried powdered 
membrane... 



August 25, WJD5, 

dried 4 days. 



f toi c.c. 



colonies 



1 39i00o,ooo colonies 
I to I c.c. 



"s^r^^' 



days. 



) 24,000,000 colonies 

I toi c.c 

19,000,000 colonies 
) to I c.c 



September 7, 1905, 
dried 17 days. 



15,000,000 colonies 
to I c.c 

3,000,000 colonies 
to ic. c 



September §6, 1905, 
dried 36 days. 



I No growth. 
I No growth. 



On September 29, 1905, (39 days dried) an emulsion twice as thick 
was tested with no resulting growth, and serum broth tested the fol- 
lowing day with large amounts of membrane was also negative. 



56* 



VIRULENCE OF DIPHTHERIA-LIKE BACILLI ISOLATED 
FROM NORMAL THROATS OF CHILDREN. 

By Anna I. Von Sholly, M. D., 
Assistant Bacteriologist, Research Laboratory. 

The following is a preliminary report on the relative virulence of 
diphtheria-like organisms isolated from nonnal throats during the six 
months August 30, 1905, to February 13, 1906. By diphtheria-like 
bacilli we mean all organisms which show the typical morphological 
appearance characteristic of the Klebs-Loeffler bacillus. The so-called 
'* Pseudo-Diphtheria " or Hoffman's bacillus is excluded. 

In 1894, Park and Beebe examined culturally 330 throats of normal 
individuals and found diphtheria-like organisms in 32 cases or 9.7 per 
cent, of those examined. Of these 8 or 24 per cent were virulent to 
guinea pigs and 24 or 7.3 per cent non-virulent Since then^ what 
with the more careful isolation of the cases and the more general use 
of antitoxin, etc, the virulence of intensity of diphtheria in this section 
of the country as shown by the mortality-curve, has steadily declined. 
As this year, 1905-06, has been an especially mild diphtheria year 
it was thought that a comparison of present conditions with those 
obtained in 1894 might be profitable. 

The cases examined up to the middle of January were obtained from 
Dr. Southworth's clinic at the dispensary of the Babies' Hospital, 
Fifty-fifth street and Lexington avenue, while the large majority of those 
examined since then have come from the children's clinic at the New 
York Infirmary for Women and Children, Fifteenth street and Lex- 
ington place, through the courtesy of Dr. Daniel. I mention this as one 
of the factors usually considered as bearing on the results, inasmuch as 
the patients of the latter clinic are a much poorer class, chiefly foreign — 
Russian and Italian — and consequently are much more poorly nourished 
and live under much less hygenic conditions. All throats which 24>peared 
normal to the eye were swabbed, irrespective of the disease from which 
the child was suffering, with the exception only of those cases where 
there was a nasal discharge suggestive of mild nasal diphtheria or a 
laryngeal disturbance. The larger number of the younger cases under 
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In an cases where the psendo-d qilnli e ila faadDtts was f oimd, where 
there was any doiAt as to its identitj, cnhm] tests and aniizial xnocxila- 
tioos were nsed to fs>aWT<ih iL Olberwise it was siinphr plated oat and 
isolated. 

The vimlence test was made by inoailatkm of 200 to 300 gm. giiinea 
pigs with 48-hoiir cnhnres in ascitic broth of the strain isolated At the 
outset, I cc and ^4 ex. injections were made subcutaneously and con- 
trolled by antitoxin. If the frigs died within the 4 da^-s, still smaller 
doses up to i-io cc were given, each being always controlled by anti- 
toxin. When the animal did not succumb to the initial doses, 10 cc. 
doses were given. 

Of the three virulent strains i-io cc killed in 24 hours in one casc» 
and in two cases yi cc in 48 hours, the control pigs living. 
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Of the 8 non-virulent cases, lo c.c. doses had no effect at all on the 
seven pigs. One case just recently isolated is still tinder test Two 
organisms isolated, which were morphologically like Klebs-LoefHer 
bacillus of the barred type, behaved somewhat differently culturally 
from the ordinary diphtheria bacillus and were non-virulent. In lo c.c 
doses in one case both the non-antitoxin as well as the control anti- 
toxin pig died and in the other the control pig alone died. These 
organisms were identified as belonging to the so-called xerosis group. 

The ages of the children examined come under wide limits, varying 
from I month to 15 years, almost one half, however, falling under 3 
years. Table 11. gives the ages with the number examined and the num- 
ber from which Klebs-Loeffler like organisms were isolated and their 
virulence : 

TABLE n. 



Age. 



4 weeks to i year 

1 to 2 years 

2 to 3 years 

3 to 4 years 

4 to 5 years 

5 to 6 years 

6 to 7 years 

7 to 8 years 

8 to 9 years 

9 to 10 years 

10 to IS years 

Exact age not known 

Total 



Number 

of 
Cases. 



51 
30 

20 
26 
13 
19 

10 
10 

9 
6 

23 

13 



230 
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A STUDY OF PNEUMOCOCCI: A COMPARISON BETWEEN 
THE PNEUilOCOCCI FOUND IN THE THROAT SE- 
CRETIONS OF HEALTHY PERSONS LIVING IN 
BOTH CITY AND COLTsTRY AND THOSE 
OBTAINED FROM PNEUMONIC EXU- 
DATES AND DISEASED MUCOUS 
MEMBRANES. 

By William H. Park, M. D., Director, 

AND 

A. W. Williams, M. D., Assistant Director, 

ASSISTED BY 

A. Oppenheimer, C. Bolduan, M. D., J. L. Berry, M. D., M. A. 
AssERSEN, M. D., M. Lowden, M. D., and I. Van Gieson, M. D. 

The investigations carried on in the Research Laboratory were 
planned after consultation with the members of the Commission for the 
Investigation of Acute Respiratory Diseases, of the Health Department 
of The City of New York, but were otherwise entirely independent of 
that body. The study of the agglutination characteristics was under- 
taken by Dr. K. R. Collins, whose report follows this. The investiga- 
tions are still being carried on and these preliminary reports are made at 
the suggestion of the Commission, so that all the workers in carrying 
on further studies might receive help from work already done. 

Plan of Investigations. 

In this study the following points have been considered : 

I. — ^The presence of pneumococci (i) in normal sputum, (2) in 
pneumonic sputum and autopsy material, (3) in the sputum or exudates 
from pathogenic cases other than pneumonias. 

II. — The comparison of the strains obtained from the different 
sources in the following particulars: (i) morphological and cultural 
characteristics, (2) virulence, (3) serum reactions. 

The scheme of the work, which was carried out more or less fully, 
is tabulated as follows : 
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TABLE n. 

GENEALOGICAL RECORD. 



^3 =Inalin-seniin medium from ist rabbit (description). 



8 



-S e=Streak blood>tgar pUte from ist rabbit (description). 



^6 



8-5 

JO c 






•s 



— 333' Inalin>serum medium from 3d rabbit (descrip- 
tion). 

— 2322 Streak blood-agar plate from 3d rabbit (descrip- 
tion). 

-1322 Semm-broth medium from 3d rabbit (descrip- 
tion). 



— 3222 Inulin-serum medium from 2d rabbit (descrip- 
tion). 

—2222 Streak blood- agar plate from 2d rabbit (descrip- 
tion). 

—1222 Serum-broth medium from 2d rabbit (descrip- 
tion). 



2 Meaning of the numbers is the same as the above, except i instead 

^ of 2 in units place indicates that mouse has been used instead of 

rabbit, and consequently the numbers in hundreds place, indi- 
cating the doses, have a different meaning. 
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— 1412 
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K££f^^ c^ Rdct^dt — Cintrf4ngKji tables of cadi stram haTc been 
kepc 2 zrc^SocataGa ct the Devcr Ubrarr Sjscem of nuiub ei s being 
iBcd ft> aacScale the czfexTEs;. Thas by lefaikig tt> these tables one is 
abfie qukkl* to get the priocxpal points ia die fatstDnr of a particular 
cnftiTie trod wit rnjy ot sts Boiatun. 

Xixzzixrs Gt fixxr iienocsmaDoos bare been iBcd, the muts {dace 
fwfVarfng the series^ the tens pSace die animal tscd for inocolations, tiie 
LmwL e *I& place the dose reccrred. and the thousan ds place the medium 
empiojed. Uxsdemeadi this um d bq the nomber of coltuTe ge n er a tions 
is placed in parcntfae«Sc Table 11. cs one soch genealogical table. 

In addition to these tables, uwii i ina sheets on each strain and tables 
of comparatfre morphologT and cnhnral prmlianties baTe been kqit 

The Pkescxce of PxEtrMococo. 

Two hundred cases have been ncaminrd for the p resence of tbe 
pnenmococccs. In the great majornr at cases two methods — (a) 
animal inoculation of mass cultures and (b) stroke Uood-agar {dates, 
as shown in Table I. — have been emplored in attenq>ts at isolation ; in 
the other cases only one of these two methods has been used. Table III. 
shows the grouping of die cases and the number in which typical and 
atypical pneumococd have been found. 

From this table we see that typical pneumococd bare been obtained 
in a large percentage of normal cases in both dty and country. A few 
pneumococd may have been missed because of occasional contamina- 
tions or overgrown cultures or the emplo3rmcnt of large rabbits or some 
other cause. In the majority of cases where no pneumococd were found 
streptococci were isolated. From a series of autopsies on cases of 
broncho-pneumonia at the Willard Parker Hospital, and from a series 
of pertussis sputa from the Foundling Hospital, large numbers of 
influenza-like organisms were found with smaller numbers of strepto- 
cocci and occasionally with a few pneumococd. It was very difficult to 
get rid of these influenza-like organisms,^ as great nmnbers passed 
through the animal inoculated with mass-cultures, and in the plates and 
serum-broth tubes they grew abundantly in dose assodation with the 
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COMFASISOV OF SnADfS. 

Morphological and Cultural Characteristics— Yf^ have divided tbe 
pare cultures of poeumococd obtained into two broad groups according 
to their morphological and cultural characteristics. The first group is 
composed of typical pneumococd and the second of atjrpical ones. 

By typical pneumococd we mean coed which (i) under certain 
more or less constant cultural conditions occur prindpally in slightly 
elongated and pointed twos widi broader ends apposed, (2) under 
similar or other cultural conditions form capsules, (3) when grown in 
inulin-serum^ medium produce coagulation, and (4) when grown in 
poured blood-agar plates produce a distinct green color in and about 
cdonies. 

By atypical pneumococd we mean (i) coed whidi morphologically 
and culturally resemble more or less closely the pneumoooccus txctpt 
in their growth in the Hiss inulin medium, whidi diey do not coagulate; 
(2) coed which are like streptocood morphdogically, but whidi pro- 
duce coagulation of the Hiss inulin medium. 

Referring to Table III. we see that a larger number of atypical 
strains have been obtained from normal cases, in all of which only 
sputum was studied, than from pathogenic This may be due simply 
to the fact that so many more typical pneumococd were present in tiie 
majority of pathogenic cases studied that the atypical (Mies may have been 
missed in some of these cases. Atypical pneumococd of the first group, 
I. e,, those which do not coagulate inulin-serum medium, have been 
found as the majority of colonies and as the ouly pneumococcus-like 

> The inulin used in the course of the present work in making up Hiss' medfaun \J0mr, ^f Rsptr, 
Mid.^ 1905, Til., 317) was prepared in this laboratory by R. B. Gibson, for at the time we were unable to 
obtain it from commercial sources. The method employed in the obtaining of this substance f oQows : 
Dandelion (taraxacum) roots were soaked in cold tap water until soft, and if coarsely ground the 
roots were then run through an ordinary hash machine. The material was transferred to a gaii» 
bag, and was washed thoroughly in running cold tap water to remove a portion of the soluble impuri- 
ties and the finer solid particles which would interfere with subsequent filtration. The washed roots 
were extracted in boiling water, strained, and filtered. A second immediate extraction followed. 
The filtrates were united and evaporated over a Bimsen burner to a thin syrup. Alcohol (io-iS30 w 
added and the mixture was cooled to o^ or below. The inulin separating out on standing was 
thoroughly washed by decantation with cold alcohol (lo-aoiO and then with 95 % alcohoL It was 
filtered into a suction funnel washed on the filter with hot alcohol sucked dry, and finally spread 00 
fiher paper in a warm place to remove the alcohol still remaining. The resulting product can be 
obtained an a fine white powder which gives the ordinary reactions of inulin ; solutions of thb pro- 
duction do not reduce Fehling's solution. The yield from five pounds of the tubers was about three 
hundred grams. 
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organism in the sputum from two cases of pneumonia, and have been 
accompanied by typical pneumococci in the sputum from three other 
cases. So far they have not been found in autopsies following pneu- 
monia. In one autopsy case and in one broncho-pnetmionic sputum 
large numbers of cocci of the second group of atypical pneumococci 
were found. 

It is interesting to note that, when some of the non-coagulating 
cultures were studied more minutely, various colonies being fished and 
the resulting cultures being tested for their ability to coagulate serum- 
inulin media, in the case of one culture one colony out of six produced 
late coagulation. From this coagulating colony, however, no further 
colonies were obtained producing coagulation. Among the typical pneu- 
mococci all strains vary somewhat with regard to their power to coag- 
ulate the Hiss medium, a few producing very late coagulation. When 
individual colonies were fished from some of these latter strains, it was 
found that there was a wide variation in the time required for coagula- 
tion, an occasional one not coagulating at all. It seems, from these 
observations, that the non-coagulating, more or less morphologically 
typical pneumococci are closely related to the typical late coagulators. 
One of these atypical strains showed typical capsules in the heart's blood 
of animals and the other showed occasional small capsules. 

All of the typical and atypical strains, as well as many strains of 
streptococci, have produced a green color in and about colonies in 
poured blood-agar plates, while other streptococci have produced large 
areas of haemolysis about colonies and no green color. These results 
agree in part with those of Schottmiiller (Munchener med, Woch,, 1903, 
p. 849), and E. Frankel (Munchener med. Woch,, 1905, p. 548), who 
divide streptococci into three groups according to their behavior in blood- 
agar plates: Streptococcus pyogenes producing much haemolysis, 
streptococcus virideus producing green color, and streptococcus mucosus 
producing mucous-like material as well as green color. These results 
diflFer from those of Rosenow {Journal of Infectious Diseases, 1904, I, 
280) who states that no streptococcus tried by him produced green 
color, while all pneumococci did, and he therefore recommends this 
test in diflFerentiating the two species. From the sputa of a number of 
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cases of broncho-pneumonia we tried to isolate the pneumococcus by 
this method, making poured blood-agar plates from different dilutions 
of the sputum and fishing from the green colonies, and at the same time 
we used the method of animal inoculation by mass-cultures. In every 
case by the first method only streptococcus-like organisms were obtained, 
while by the second typical pneumococci were isolated. 

All of the strains of typical pneumococci studied by us may be 
divided into several distinct morphologic varieties. We call them var- 
ieties, because while each strain shows a wide limit of fluctuating 
variability, certain strains have similar predominating constant char- 
acteristics. These varieties are : 

1. Small cocci occurring under most cultural conditions in twos and 
producing small capsules. 

2. Large cocci occurring readily in short and medium-length chains 
and producing large capsules. 

3. The so-called streptococcus mucosus. 

The first two varieties are less distinctly bounded than the last 
which forms a definite morphologic variety. This variety, which has been 
mentioned only a few times in literature (Schottmiiller, Munchener 
med, Woch,, 1903; L. Buerger, Medical News, 1904, p. 11 17; E. 
Frankel, Munchener med. Woch., No. 12, 1905 ; L. Heim, Zeit. fur Hyg., 
1905, I., 139), has been classed as a streptococcus, under the name oi 
streptococcus mucosus by Schottmiiller, and streptococcus mucosus caps- 
ulatus by others. It has been isolated by us from eight cases of pneumo- 
nia, from two cases of cold, and from two normal individuals, and has 
been seen in mixed cultures in a number of other cases. Three of the 
cases of pneumonia were early autopsy cases. In two of these the 
organism occurred pure and in large numbers (two hundred colonies 
were fished in one case and the resulting cultures were all similar) ; in 
the third case it was accompanied by a smaller number of the first variety 
of typical pneumococci. In one pneumonic sputum and in one normal 
individual the first variety of typical pneumococci also accompanied it, 
while in all the other cases it was the only pneumococcus-like organism 
isolated. It has thus been found by us more frequently in cases of pneu- 
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monia than in other cases. We have classed it among the typical pneu- 
mococd for the fdlowing reasons: 

1. On serum-free culture media after the first two or three culture 
generations it produces no mucous-like material and shows no capsule 
or chain formation, but appears like a typical pneumococcus. 

2. It readily coagulates the Hiss inulin medium. 

3. It shows very distinct capsules in serum media and in the blood 
of inoculated animals. 

4. It has been found pure and in large numbers in two cases of 
typical lobar pneumonia. 

5. The results obtained from absorption experiments (see the Collins 
report) indicate a close relationship between it and certain t3rpical pneu- 
mococd of the second variety, while no relationship is shown between 
it and the strains of typical streptococci tested. 

It has been classed with the streptococci heretofore because of its 
ability readily to produce rounded forms and short chains. According 
to our descriptions of t3rpical and atypical pneumococci it might be 
classed by many with the latter, but considering its ability under certain 
conditions to show typical pneumococcus forms we prefer to class it 
with the former, and make it a distince variety. With regard to nomen- 
clature, it should be called, according to the classification followed, strep- 
tococcus lanceolatus, var. mucosus (the classification of Lehmann and 
Neumann, which we prefer), or Diplococcus lanceolatus, var. mucosus 
(the classification of other authors) ; we have given it the trivial name, 
pnetmiococcus mucosus. 

By referring to the section on serum reactions below and to Dr. 
Q)llins's report on the agglutination of the pneumococcus, it will be 
found that all the strains of this variety isolated by us show a specific 
similarity in these reactions. 

A certain number of cultures from both normal and abnormal cases, 
which showed the characteristics of t3rpical pneumococci immediately 
after isolation, have later dropped some of these characteristics and 
become more like streptococci. They appear principally in chains and 
no longer coagulate the inulin-sertun medium. Whether some of these 
cultures were mixed in the beginning with a streptococcus-like organism 
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growing in intimate connection with the pneumococcus, as the influenza 
bacillus does, and finally outgrowing it, or whether they are all mutating 
varieties, is still a question. With such a mass of cultures it was iix^x)s- 
sible to follow each closely, to make plates, and to study colonies of 
each new culture generation, but, judging from the few apparently 
changing strains which have been more minutely studied, it would seem 
as if some of these cultures were really changping by mutation. None 
of them have become permanently typical streptococci — that is, they show 
more or less irregularity in chain production, sometimes produce elon- 
gated and pointed twos and always green color in blood-agar plates, but 
they seem gradually to lose their power to coagulate inulin-serum 
medium. These observations in regard to 'mutating varieties indicate 
a close relationship between certain pneumococci and streptooood, a 
relationship which previous investigators have noted. 

All strains of pneumococci tried coagulated, usually within forty- 
eight hours, serum media containing dextrose, lactose, or saccharose, as 
do also certain strains of streptococci. With mannit different strains 
of pneumococci act differently. Out of one hundred strains tested, 
twenty-nine did not coagulate mannit-serum medium after fourteen days. 
Among the seventy-one coagulators, sixteen coagulated in twenty-four 
hours, seventeen in forty-eight hours, one on the third day, five on the 
fifth day, and the rest between the fifth and fourteenth days. With the 
exception of the mucosus variety, there seems to be no relation between 
this coagulation and the varieties or groups of pneumococci. All of the 
pneumococcus mucosus strains tested coagulated the mannit mediimi 
within two days. Certain atypical strains which did not coagulate the 
inulin readily coagulated the mannit medium, while the few definite 
streptococci tried did not coagulate either. The plate growths from 
these non-coagulating cultures all showed practically as many colonies 
as those from the coagulating ones. 

Virulence — The virulence of the different strains of pneumococci for 
lower animals depends in great measure upon the method of isolation 
used. If the plate method be employed, fishing individual colonies, the 
majority of pure cultures obtained will be distinctly less virulent than 
those isolated by the mass-culture method. The mass-culture method 
conists in inoculating a mass of sputum or material to be tested into 



Mfmi-broth (previously tested for ability to give abundant grovrth of H 
pnaamococo), placing at 36 degrees C. for twenty- four hours, and iboc- ^M 
ukting a certain amount of the resulting culture subcutaneously into ^M 
the animal chosen. The culture isolated from the heart's blood of the H 
animal at autopsy is then tested for virulence in the same species of ^M 
animal* ^M 
We have used both rabbits and white mice for the inoculations, ^M 
but in the great majority of cases the former animals only. Young ^M 
rabbits, weighing from 800 to 1000 grams, and young adult mice have ^M 
been chosen. ^^^M 

By testing the virulence of strains isolated by the mass-cultui^ ^^H 
method, it has beeti shown that the percentage of virulent strains of H 
pneumococci isolated from cases of pneumonia is higher than the per- ^^| 
centage of those isolated from normal cases (see Table IV.). 

^^^^ 

^^^^F Percentage of Viruleni Strains. 


H Amount Inoculated. 


Pneumonia Cues. 


He^IihT Indiriduali, 


1 4.0 C iihir rrntiTTH^tf T5 , . < .< , ...„.,, 


87 Per Cent. 
St Per Cent- 


6q Pef Cent. 

31 Per Ceat- 


H f\ 1 Ciibir rf^ntimetef . .... * . . < < . . 


1 


^H Most of the strains isolated from the cases of broncho-pneumonia 
which are included with the cases of pneumonia are not very virulent, 
while most of the strains from the colds which have not been noted here 
are virulent. Among the normal individuals the largest percentage of 
vinalent pneumococci came from the Foundling Hospital children, the 
next from the Bellevue students, the next from the country around New 
York, and the smallest from Saranac Lake. Too much weight should 
—^ not be attached to this summary, because of the comparatively small num- 
^H ber of cases examined. 

^^B Normal No. 40 in contact with pneumonia No, 36 were of equally 
W esctreme virulence for both mice and rabbits. All of the pneumocjoccus 
1 mucosus strains tested have been with one exception extremely virulent 
I for mice and decidedly less so for rabbits, ^^^ 



Retention of Virulence — Grown on artiBcial media, all of the virulent 
strains are losing their virulence although those transplanted on media 
containitig blood from the species of animal used for the testing remained 
more virulent longer, for that species than for the other species of test 
animal chosen. No, 36, however, one of the most virulent strains tested, 
remained virulent for a long time for both rabbits and mice when 
grown on rabbit blood-agar. It seems now gradually to be losing its 
P virulence for both animals* When grown in Bolduan's calcium-broth 
medium (see page 613), cultures of pneuraococcus remain alive and re- 
tain their virulence as long as when grown in serum-broth according to 
the few tests made ; therefore^ as this medium generally allows an abun- 
dant growth, it is an excellent one to use when for any reason the use of 
$erum is undesirable. 

Agglutination reactions are described in a separate report by Dr* 
Collins, 

Serum Reactiohs. 

Specific Protective Substances — According to Neufeld and Rimpau 
(Deutsch med. Woch.^ 1904, p, 1458), the serum of rabbits inoculated 
with pneumococcus cultures becomes speedily protective for white mice. 
They claim to have obtained after the second inoculation of large doses of 
pneumococcus bodies, the first killed by heat and the second living, a 
serum which was highly protective for mice. They daim that this serum 
has no lytic properties for the pneumococcus, but that the specific pro- 
tective substance is a bacteriotropic substance uniting with the bacteria 
and preparing them for ingestion by the leucocytes, and that when this 
serum is added to a mixture of bacteria and normal leucocytes in vitro 
more phagocytosis is produced than when normal serum is used. So far 
Neufeld's bacteriotropic substance agrees with Wright*s (Proceedings 
of the Royal Soc, of London, 1903, LXXIL, 337) opsonic substance, 
except that Neufeld claims that his substance is not destroyed by low 
heat, while Wright says that his is. Therefore Neufeld states that his 
bacteriotropic substance is not the same as Wright's opsonic substance- 
Very little as yet has been done by us in attempting to raise in animals 
specific protective substances for the pneumococcus or in studying the 
properties of such substances. In the beginning we followed Neufeld's 
method, inoculating large doses of surface cultures of pneumococci into 
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rabbits. The first cultures were subjected to from 60 degrees to 65 
degrees C for from fifteen to thirty minutes and the subsequent cultures 
were living. There is no doubt that a preliminary large dose of a dead 
culture could be followed by a larger dose of a living culture without 
causing death than if a small preliminary dose had been used, but the 
serum of such rabbits showed no protective action in mice with any of 
the strains of pneumococcus tested. Only a few tests were made, how* 
ever^ so no definite conclusion can be drawn. The phagocytic power in 
vitro seemed to be slightly increased for some of the strains, each by its 
own serum. 

It was found that the opsonic power of normal rabbit, sheep, and 
especially of normal horse serum is very great for some strains of pneu- 
mococci, less so for others, and very slight for others. All of the strains 
of pneumococcus mucosus tested belong to this last group. Since rabbits 
proved unsatisfactory^ it was decided to experiment with sheep. Two 
sheep were chosen^ one of which was inoculated with one of the firgt 
variety of pneumococcus and the other with a strain of pneumoccoccus 
mucosus. The sheep have received eleven inoculations and have been 
bled twelve times, as is shown by the following table : 

Tas^ V. 
Inocithtionj and Bkedingt of Shaep. 



Amimxit tnocuiateii 



Date of 

InociiiatJon, 



Date of 
Bleeding' 



so cjc- of ifThr. InCli coll. ctntiifugaiued and escposed to ( 
60* C* for aomio,..,. ............ .....,...„,,.,....,. f 

WT c.c of a*-hr. broth cult. ceiitrirtj;g^ized and exposed to i 
6or» C. for ao min. *...,.* i 

l£ cc. d i4^t' broth cult, centrifugalked uid exposed to) 
6e* C^foriomm*, .**»,. **..*.. .* *..,*..*»*.*! 

[ ja CjC. oI i|'hr. c^dum-bf otli cuH. centrif tigaiiz«d 

K^c.c. of 24lir. caldum-broth cult.^ 30 c.c. centrifu^g-aliz^d t 

r Mid 10 c^o. noti-ceiitrifugalited* ..*.**..,*.*.....,..,,.. f 

fa c-c. of 34-Kf, ca.lcium-brDth cult., 30 c*c, centrifug aliped \ 

jmd » cc nonHcentiifuKaliied. ..,..,...,. f 

60 c<c, of ai^ir. caldum-broth cult.j 30 cc. centrilugalized 1 

and y> cc. iipn-centrif ugaliied* * .*.»»,.... * * * * f 

JO cc ofii-hr* caldiim-broth cult. ^ 30 cc oentdfusatlied I 

jMid 40 c*c noti-centrif iig^ized. ... »....»,,.....,.,, ( 

I 8d ct- 0* 14 hr. glucose-calcium-broth cull., 30 c.c. centiif- I 

I ojgalized and ^0 cc- nciii<:entrifueaJiied .*, I 

i$ c.€- of ^-h^. glucose-caldiitn-broth cult., 30 cc»^ centrif- 1 
ug^lixtd aj»d S 5 c.c. non-centnf ug^ led ........ h ».. * . * i 

JO C.C. of a<-hr. glucose-calcium-broth cult*, +iq slant blood- i 
afftf oat *..... *.., , i 



March 3 
'' 10 
- 17 
" 2q 

April S 
" 19 
" aS 

May S 
" IS 

'* «7 
June 8 



Mardi 15 
" 14 

April « 

April 17 
May 4 



Juue 



H 
S 




The senim from each bleeding was tested in vitro for its opsonic cr 
bacteriotropic power on a number of strains of pneumococci, and from a 
few of the bleedings it was tested in addition for its protective power m 
white mice. In testing the opsonic power of the semm in vitro the fol- 
lowing technic was used: To 0,5 c.c of serum, undiluted or diluted, in a 
short wide test tube, were added 0,5 cx> of a thick suspension of washed 
normal leucocjftes and 0.5 ex. of the dilution of bacteria. The washings 
and dilutions were made with 0,8 per cent, of sodium chloride solution* 
The mixtures were kept at 36 degrees C. and smears made at stated 
times. The leucocytes almost immediately form a thin layer about the 
sides and bottom of the test tube and a well spread smear containing 
large numbers of leucocytes is made by scraping from this layer with 
a flatly coiled platinum loop and spreading quickly on a clean glass 
sUde. The sm^js were fixed in methyl alcohol and stained with cosin 
and methylene blue. Normal leucocytes from rabbits, guinea-pigs, 
sheep, and horses have been used, and so far our results have agreed 
with those of all other observers in regard to the indifferent action of 
leucocytes from different species of animals. According to our experi- 
ments, some species of leucocytes need more careful washing than others, 
probably because of the greater opsonic power of the corresponding 
normal serum. For example, horse leucocytes must be most carefully 
washed in order to keep the controls from showing phagocytosis. We 
have used horse leucocytes for many of the experiments because of our 
ability to obtain them easily and quickly in large quantities. The horse 
is bled just before the leucocytes are to be used and the blood is col- 
lected aseptically in flasks, with one tenth its volume of a 10 per cent 
solution of sodium citrate in normal salt solution. After mixing, the 
blood is allowed to stand, and within ten minutes the red blood cells 
have settled, leaving the plasma, containing many leucocytes, above* 
This is drawn off, centrifugalized, and the !eucoc>ies are washed care- 
fully four times ; each time fresh sterile plugs are used for the tubes. In 
this way it is easy to obtain a large amount of a very thick suspension of 
actively motile polynuclear leucocytes. Of such a suspension 0.5 c.c. 
added to the mixture of 0.5 c.c. each of 0.8 per cent, salt solution and the 
required dilution of bacteria has been used as one control, and a similar 
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mixtare with nonnal serum in the [dace of the o^ per cent salt solution 
as another. 

The dilutions of the bacteria were prepared as follows: A twenty- 
four-hour caldum-broth culture made from a twenty-four-hour blood 
agar-slant culture of the stock culture (the blood-agar was made from 
rabbit blood and kept in the thermostat at 36 d^^ees C. for two days 
before using) was centrifugalized and enough o^ per cent, salt solution 
added to the bacteria to make a suspension of about 2fiOQfiOQfiOO 
bacteria to the cubic centimeter. 

In estimating the phagocytic action by this method, it has been 
found that a large number of polynuclear leucocytes must be counted, 
as phagocytosis seems to occur irr^;ularly, a group of polynuclear leu- 
coc3rtes each one loaded with bacteria filling one field, and a group con- 
taining no organisms the next 

The mixtures were examined in the banning, at the end of one 
quarter, one half, two, three, five, and twenty-four hours. It was found 
that the difference between the serum controls or heated serum and the 
specific serum was more marked after fifteen to thirty minutes than 
at the height of phagocytosis, which occurred in from two to three 
hours. At the latter time the differences, if any, were very slight The 
specific serum thus seemed to allow the phagocytosis to occur more 
quickly. 

The difference between the opsonic power in vitro of the normal 

serum and the specific senmi, however, has so far been slight This 

dight increase of opsonic power of the specific serum was apparent 

after the second bleeding and continued up to and including the eighth 

deeding, but the serum from the next two bleedings (ninth and tenth) 

Aowed no definite difference in phagocytosis between normal serum con- 

tnds and specific serum. The serum from the ninth bleeding, however, 

*fcowed a protective power for mice similar to that of the serum from 

^ eighth bleeding, and the serum from the tenth bleeding prolonged 

^ As the control animals in these experiments all died, the absolute 

P'^'^ective power of these sera is not known. From these data all that 

^^ be said is that while the phagocytic power in vitro of a certain 

*P^^ific serum seemed no greater than that of the control serum, yet 

*^ former possessed marked protective power in mice. One of the 



hotrtirjfpm Mnaot IPn. 4; jku w v A i\m!nfm% and milaBd phagocytosis 
V2± Saasf SciUAii IL <^inrmbird «idi PiiniiHwn cais mnoosos), wUle 
vidb Sheep Strom L ^ jimrnhtrd widi Fbl 36) it dxmed no dumpiq g 
and JOf pfaagcotoab, and jct mke were igmB c ted from it bjr this latter 
scxmn. AH of the pnenmoaxras i iHumiit stiains dxmed very slight 
phagcotcfsb is aaj senma, and jct ndi Sheep Sennn IL mice were 
pTdtecttad frccD all of the strains widi bat one nrrptinn 

It seeass from these obserratioas that the degree of phagoqrtDsb in 
▼itro with some sera at least is not an indirafinn of the dq^iee of pio- 
tectrre poorer in mioe: 

In regard to the tnflnmrr of heat iqxia the phagogrtic power of 
these sera, the fcJIowif^resahs hm been dbluned: fodqjeesCfor 
a half hour has slight ddeterioos eflFcct, 65 d^rees for twenty minotes 
has more, and 60 degrees for one hoar has a marked effect 

Poured blood-agar {dates after two hours at 36 d^rees C diow a 
decrease in the number of colonies with all die strains idiich agghit- 
inated, but the decrease is no greater dian could probaMy be accounted 
for by the agglutinatioa. 

SUHHASY AND CONCLUSIOKS. 

1. Typical pneumococd were present during die winter months in 
the throat secretions of a large percentage of healthy individuals in 
city and country. 

2. A higher percentage of atypical strains of pneumococd have been 
obtaincfl from healthy persons than from those suffering from pneu- 
monia. In the latter cases the atypical strains may have been over- 
lookcrl, tjccausc of the larger number of typical pneumococd present. 
Many of the atypical strains seem to be dosdy related to the streptococci 

3. The so-called streptococcus mucosus Schottmuller, which has 
hithertr) been classed with the distinct streptococd, is placed as a 
dcfmitc variety among the pneumococd, and it is recommended that 
the name l)c changed to streptococcus lanceolatus, var. mucosus. 

4. A lower percentage of strains of pneumococd virulent for rabbits 
in Ihc (loses used has been obtained from normal cases by rabbit mocula- 
tions of mass cultures than from cases of pneumonia by the same method. 




7. Cniiu'iiiriL idtt: Ins snamcmx: n: iiL'rr.'iirt y^KSz ^ sapir 

been db&civ^ wi&. mamt szamfi a: « inuii -^^ al fiszsE rr *iu5i<i'" 

ooccxB hmrpnanm. -var. " *'"> jloii^ Aiimuir ^xxz ix «£ iiu nrt^ 

dnced br ibt -^■■■iiiuiiiw ^f o^ snair. lie 4:. an*- a: «anc nnetr *nr^ 
idaes, bDnrvec Imvt Acmr m "-'"'w*^ isanmsnii nsrtnssr. tm nh^p^ 
ocrtx power snc Ac jjjiuga ng miivsr of tie jch c l 



A STUDY OF THE PKIXlfi r^rrcr'JS ". xIX."^' 7:-.V 
SUMMER O? r3^^- 

Bt M- AL3CE AssosMf, M, ri„ 
Asdsicmi BacUrMogisi — RtstJr^k Ij^a-^^p^^ 
Duriiig tbc <J i w i w ^r of 1905, liic $tOi3>* ccwcemit^g the f*rc!«-iK^ M 
pneumocoGci, especially in nonnal indiTTduaK w«* continxKs*, Ks>Ax^*e 
it was thongfat Aat the influence of season might be riH^\vu l\^ be \>m\ 
siderable. It was fdt to be unnecessary to duplicate the ei\tiw wuuWv 
of places previously studied, but the results obtainevl nwy very UiiW 
be compared with those during the winter of 1904-5 l,«ee jh^uv >;i V 
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During the course of the work we isolated a number of pneumooocd 
from normal throats at the Foundling Asylum, and we therefore decided 
to make a comparative study of the same cases after an interval of 
one month with a view to noting the persistence of the organism, and 
whether or not there was a change in virulence. 

The following table will show that out of the six cases examined 
in July, five show the persistence of the organism one month later. 
The virulence, however, had slightly lessened in each case. 

Normal Cases from Foundling Hospital— July 6 to August. 



Number of Cases. 



N.86.. 
N.87.. 
N.88.. 



N.89.. 



N.90.. 



N.QX.. 



N. 92 same as N. 86 
Aug. 28 1 month 
later 

N. 03 same as) 
N. 871 month} 
later ) 

N. 04 same asi 
N. 88 X month V 
later ) 

N. 05 same as) 
N. 89 1 month V 
later I 



Pn. Isolated. 




1 


< 


1 

i 


+ 




■■\ 


+ 




..• 


+ 


•• 


... 


•• 


+ 




+ 


•• 


••{ 


+ ! .. 


•1 


'• 


+ 


... 


+ 




+ 


+ 







Morphology. 



Elongated diplococd of med- ) 
ium size, occurring singly.. 1 

Rather large elongated point- ) 
ed diplococd snowing cap- S 
sules ) 

Lance-shaped diplococd occurs ) 
ing singly. No capsules >> 
present ) 

Lance^haped diplococd occur-) 
ing singly. No capsules > 
present J 

Medium-sized lance^haped ) 
diplococd with capsules... ) 

Medium-sized lanoe-shaped ) 
diplococd with c^sules... / 

Small lance-shaped diplococd ) 
singly and in short chains. \ 
No capsules ) 

Medium-lance shaped organ-) 
isms (25) singly and in> 
^ort chains, no capsule. . . ) 



Small lance-shaped diplococd ) 
singly and m very short V 
chains with several capsules ) 



Inulin 
Te8t.« 



-f34hrs.{ 
+48hrs.{ 

+a4hr».] 

+a4hri.{ 

+a4hrs.{ 
+a4lir».{ 

-f48hrs.{ 
+a4hrs.{ 



+24hrs.{ 









—Rabbit 3 c. c 
subcut. alive. 

1 1/1,000 c. c 
in 3 days. 



t4 c. c. in 3 
days. 



t4 c. c. in s 
days. 

t i/xo c. c. in s 
days. 

1 1/10,000 in 3 
days. 

—3 C.C. subcut. 
aUve. 



t i/io c. c in 
24hrs. 



t4 c c. in 3 
days. 



* The sign -)- in this column means coagulation of the medium. 
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Normai Cmtts from Pomndlmg Hospi$al^July and August. 



Nnmbv oi Ctaea. 



N, 



Ut<r.. J 

K« f^ far 

later,.. 
N.«. 






Ht tc3'* 



Fb-boaated. 


i 






1 


< 


+ 


" 


.. 


+ 


" 


" 


" 


.. 


+ 


+ 


" 




+ 


.. 


.. 


- 


*, 


t 


+ 


" 


- 



Hcxpholpgy* 



Medmm elongated poLnted) 
diplococd singly SiowingJ 
some capsules 1 

Medium lance-sh^ped diplo-^ 
coed sin^lr and in a fc 



ahort diuaa surrounded 
oipvttles 



^1 



Elongated pointed 
■baped I's surrounded by 
xmaU capsules - 

^ Elongated lance-shaped dip- 
locoed of medium size' 
also ipberlca] dip]c>cocd| > 
surrotioded bf large cap- 



{ Medium lance^ap«d dip1o-> 
coed showirtg no capsules, f 



Inulfn 
Test.* 






+14 h«- ( 
+ 3dan,| 



+ sdars.- 



2 I o o I 

> 



—3 c. c. ftubcii* 
taneously— 
alive. 

t i/r,ooo c, c. 
in 3 days* 



t4 c.c. In S4 



t i/io e. c. In 
14 hrs. 



—J cc subctt- 
taneoiialy— 
alive. 



*T1m sign + in this oohimn means coagulation of the medium. 

Normal Cases from the Research Laboratory-September 7, 1905. 



Number of Ca 



N. IQ4. 



N. 10$. 



N.106. 



N. 107. 



N.108. 



Pn-lMlatMl. 


1 
1 


^ 


i 


ft 


ft 


g 


^ 


< 


2 


+ 


" 


....{ 


+ 


•• 


.... 


+ 


•• 


....{ 


+ 


•• 


"I 


+ 


•• 


••••{ 



Morphology. 



Small lance-shaped diplococd) 
surrounded by capsules. . . . / 



Small diplococci. ovoid in) 
shape, surrounded by cap-} 
sules ) 

Small lance-shaped diplococd ) 
surrounded by capsules — f 

Small lance-shaped oroid dip- ) 
locoed singly and ecap-V 
sulated....?.. ..) 

Small lance-shaped diplococd ) 
with slender capsules f 



Inulin 
Test.* 



+24 hrs. 

+3 days. 

+24 hrs. 
+24 hrs.< 

+24 hrs. 



Virulence 

Test. Dose 

of Broth 

Culture. 



Not tested; 
could not get 
growth from 
plates or as- 
dtic broth 
cultures. 
t Rabbit 4 cc. 

in 2 days. 
t Mouse, 
1/100,000 in 
6 days. 
-Rablnt did 

not die. 
t Mouse, 
1/100,000 in 
a days, 
t Rabbit 4 cc. 

in 4 days, 
t Mouse X cc 
in 24 hours. 
—Rabbit with 
1 cc didnot 
die. 
t Mouse died 
withi/ioocc 
in 24 hours. 



* The sign + in this column means coagulation of the medium. 
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Normal Cases from Laboratory at Pifty-^th Strett—SttUwIbtr t$, igoS- 





Pn.Isolated. 


1 
1 
1 


Morphology. 


ynnlin 

Test.» 




Number of Cases. 


1 


< 

+ 


Vimlenoe 
Test. 


N. lOQ.. 


■ + 
+ 

+ 


+ 


VenrsmaU elongated pointed 1 
aiplococd singly and inV 
short chains. No capsules. ) 

Medium-sized lance-shaped) 
diplococd surrounded byS 
large capsules ) 


+3 days. 
-Hihrs.' 
+3 days. 


-Rabbit, icc 
did not die. 

die. 
days. 


N. HO 


N. m 


— Moose, i;/ioo 
C.C. didnot 

-Rabbit, 4C.C 
did not die. 

— Mousei, i/ioo 
ccTSdnot 
die. 


N. 112 


N. 1x3 


Small lance-shaped diplococd 1 
showing medium-sized cap- > 
sules ) 


-fiihrs. 


"H^l 






dUMtm 



*The sign -(- in this column means coagulation of the medium. 

Bellevue Students-October 18, to November i, 1905. 



Number of Cases. 



C. 23, same as N. ) 
125, 14 days} 
later ) 



C. 23, same as N.) 
130, 17 daysV 
later ) 



N. 124.. .. 



N. 125.. 
N. 126.. 



Pn.Isolated. 






1 






-g 


1 


1 


^ 


< 


2: 


+ 


•• 


..• 


+ 


•• 


..- 


•• 


+ 


••] 


-1- 


•• 


■1 

-1- 



^ ' In Smears from 

Heart's Blood of Animals. 



Large diplococd more ovoid) 
than lance-shaped showing > 



capsules . 



Small elongated , 
locoed surrounded by 
capsules 



pointed dip-) 
ided by small > 



Small diplococd lance-shaped ) 
singly and in clumps of> 
short chains ) 



Small diplococd, some elon-j 
gated others more flattened. } 
Small capsules present ) 



Vinilenoi 
Xsst. 



tMouse, 

1/100,000 in 

— Rabllt^ 3CC 

subci^.-=& 

not die. 

Moose, Xcc 

su£cat.-did 

not die. 
tRabfait. 4CX. 

ins days. 
—Mouse, Xc 
-Rabbit, 3CC 

sobcut.— did 

not die. 
tMouse, 

i/ioo cc 

in 4 days. 
-Rabbit, 3cc. 

subcut.-:-did 

die. 



* The sign -I- in this column means coagulation of the medium. 
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Number of C 



N. iS7,iLcoId. 



N. isB.. 



N. IJ9- 
N.ijo.. 



N. 131.. 
N. IIS.. 

N.134.. 



N.135. 



N. 136. Samt as) 
N.i3i,i4da7sS 
later ) 



N. m. Same as) 

N. 138. Same as) 
N.ia6,i4da7S>- 
later J 



N. 139. Same as) 
N.u8,i4daysl 
later ) 

N. 140 (SL cold).... 



PnJsolatML 


1 


1 


j 


•• 


+ 


... 


•• 


+ 


..■ 


•• 


•• 


+ 


+ 


•• 


•{ 


+ 


•• 


+ 


•• 


•• 


+ 


+ 


•• 


•• 


+ 


•• 


••{ 


+ 


•• 


+ 


+ 


•• 


+ 



Morphology in Smears from 
Heart's^lood of Animals. 



Small diplococdf few elon-^ 
gated and pointed, others I 
more spherical. Singly and \ 
in short chains J 

Small sL elongated diplococd^ 
also flattened diplococd i 
singly and in short chains, f 
No capsules J 



Medium sized, lance^aped ) 
diplococd ) 



Medium sized lance-shaped 1 
diplococd singly and in 
short chains with large 
capsules 



rg*! 



Small elongated and pointed 1 
diplococa showing large V 
capsules ) 



Medium sized lance^haped dip- ) 
locoed with laxge capsules . ) 



Lar^ lance-shaped diplococd ) 
with capsules ) 



Small lanoe-shaped diplococd 
sinffly and in long chains, 
with capsules 



Inulin 
Te8t.« 



-fi wks. 



— Mouse, 

I/IOOC.C. 

—Rabbit, 3c.c. 

subcut.~did 

not die. 
t Mouse, 

i/xooc.c. in 

J days. 
—Rabbit, 3C.C. 

subcut. —did 

not die. 




—Mouse, 

i/iooc.c. 
—Rabbit, 3cc 

subcut.— did 

not die. 



+6 days. 



+7 days 



-Did not 
Krow 
inulin 



—Did not I 
grow. 1 



Virulence 
Test. 



tMouse, 100 
c. c. in 1 
davs. 

tRabbit, 4c.c. 
in 6 days. 

tMouse, i-ioo 

c. c. in a 

days. 
—Rabbit, 3 c.c. 

subcut.— did 

not die. 

tMouse, 

1-100,000 

sdays. 
—Rabbit, 4 c.c. 

did not die. 



in 



-Mouse, H 
c.c. subcut. 
did not die. 

tRabbit, 4 c.c. 
in 18 days. 



* The sign + in this column means coagulation of the medium. 
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Cattt from Qmaromlmt Hospital— Jumt 15, 19OS. 





Isobted, 


1 


Morphology. 


TmiHn 

Test* 




Number of Cases. 


1 


-< 


YimlMice 


0,* ,„ 


+ 
+ 


+ 


+ 








Q,3,.,.. 


Id short diidns*i..» .•••«••• 


+ I4hr8.{ 
-fa4hrs.{ 
+ a4hrs.{ 


-^dld«* 




0,1 , 


Ovoid and elongatod diplo- 
coed occnning singly and in 
short diajps sorroundad by 
small caDsulas •• 

Medium ^xad lanoa-shaiMd 
diplococd occurrii^ singly. ' 
No capsules 


-^didnot 
-.^did«H 


Q, t ,.„, 











• The sign + in this column means coagulation of the medium. 
^Virulence was tested with 24 hr. ascitic broth culture. 

The above table shows the results obtained from a few cases from 
the Quarantine Hospital. These patients were detained at the hospital 
on account of certain indefinite symptoms — ^not pneumonia. As they 
represented different foreign countries, and had been at sea for a period 
of several days, it was considered interesting to ascertain to what extent 
they harbored the pneumococcus. As may be seen from a study of this 
table, the pneumococcus was isolated from 3 out of 4 cases, but none 
of these were virulent 



AU Normal Cases. 



Research Lab. (Sept. 7, 1905) . . . . 

Diagnostic Lab. (55th St.) 

Quarantine Station Immigrants 

Bellerue Students 

Foundling Hospital 



Pnenmococd Isolated. 



Number of 


Pn. not 
Isolated. 






Cases. 


Atypical. 


Typical 


5 


.... 


.... 




5 


I 


I 




S 


.... 


.... 




18 


7 


s 




x8 


4 


3 


II 



The work during the winter months showed that the pnetmK>cocci 
from normal cases were virulent in 69 per cent, of the cases when 4 
cc. of a serum broth culture was injected into rabbits and in 31 per 
cent, when only i cc. was employed. 

In the above cases examined during the summer the results were 

as follows: 

With a 4 cc dose 53 i>er cent. 

With a ai cc dose 7 ** 
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A COMPARISON OF PNEUMOCOCCUS STRAINS IN RECENT 

AND ORIGINAL TESTS. 

By Jane L. Berry, M. D., 

Acting Assistant Bacteriohgist, Research Laboraiofy, 

The accompanying tables give the results of a recent study of 
some of the pneumococcus strains isolated during the past year, as 
compared with their morphology and reactions when first observed. 

Very few strains are now found to be entirely typical morphologi- 
c:ally. The majority show very small organisms and increased chain 
lormationj and some are decidedly atypical in either serum broth or 
plate cultures^ or in both. Unless extremely small^ size of organisms 
has not been considered in the present division into characteristic and 
non-characteristic strains, this division being based upon the general 
morphological picture. 

Of the 27 pneumonia cultures studied, 9 coagulated inulin not later 
tban in the original tests, 7 of these fairly characteristic morphologi- 
cally, 2 not characteristic; 6 coagulated latsr than in original tests, 5 
characteristic, i not characteristic; while 12 did not coagulate in the 
recent tests, although all gave a positive coagulation when first tested; 
7 of these characteristic, 5 not characteristic. When first studied, 19 
were typical, 8 fairly typical. 

23 cultures from normal cases were studied, 8 of these coagulated 
inulin not later than in first tests, 4 of these characteristic, 4 not 
characteristic; 2 coagulated later than in first tests, both characteristic; 
13 did not coagulate at this time, although positive in original tests. Of 
the latter, 8 are characteristic, 5 not characteristic* When first studied, 
13 were typical, 4 not characteristic and 6 atypical. 

Of the II cultures from miscellaneous cases, 4 coagulated inulin 
not later than when first studied, 2 characteristic, 2 not characteristic; 
2 coagulated later, 1 characteristic, 1 not, and 5 failed to coagulate, 
although positive in original tests, 4 of these characteristic, i not charac- 
teristic. In original tests, 6 were typical, 5 not characteristic. 

No detailed account is given in these tables of original mannite co* 
agiilations. Only 8 of the 61 strains recently tested coagulated mannite. 



4 



M 
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5 from pneumonia cases, 2 from normal, i miscellaneous. Of 5 cultures 
from normal cases originally tested in mannite, 3 coagulated, 2 did not ; 
all of these were n^^ative in the recent tests. 

Several of the strains now found to 6e n^^ative for inulin. although 
positive when first tested, were inoculated into rabbits and mice in 
large doses. Of 9 mice inoculated, eight have died. Fnmi five of 
these, there are typical cultures, and capsules in heart smears, but so 
far, no coagulation of inulin. Of the rabbits, only one has died. 
From this rabbit, inoculated mth N-91, there are typical pneumococcus 
cultures, capsules, and inulin coagulated on second day; mannite n^;a- 
tive. Inulin and mannite cultures made from serum broth culture before 
inoculation into animal remain uncoagulated. 

Culttures from 36, a t3rpical pneumcoccus, and from 47, a capsule 
coccus, both originally virulent, were carried on for many generations in 
serum broth, on rabbit's blood agar, horse blood agar, rat blood agar and 
mouse blood agar. In July and August, these were tested for virulence 
on rabbits, mice and rats. Both 36 and 47 were found to have decidedly 
lost virulence, 36 in greater proportion than 47, although in the original 
test 36 was one of the most virulent organisms isolated. In a further 
test of virulence made in October with cultures of this series, 36 was 
found to have entirely lost virulence for rabbits when inoculated in 
4 c.c. doses, and was no longer virulent for mice unless given in large 
doses of a strong emulsion, 47 also now failed to kill rabbits in 
4 C.C. doses; mice inoculated with i/io c.c. died, but the organism 
was not recovered at autopsy. Some difference in virulence was no- 
ticed in the cultures from these strains carried on upon different media, 
but on the whole, the results were irregular, and further tests would be 
necessary before drawing any definite conclusions. The coagulation 
of inulin and mannite has also been irregular in the cultures of these 
series. In earlier cultures all coagulated. Of those still living at the 
present time, the results of recent coagulation tests were as follows : 

36— horse blood agar — Inulin coagulated in 24 hours; mannite not 
coagulated. 

36— rabbit blood agar— Inulin coagulated in 24 hours ; mannite not 
coagulated. 
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36— rat blood agar — ^Inulin coagulated in 48 hours; mannite not 
coagulated. 

47 — Ahorse blood agar — ^Inulin coagulated in 24 hours; mannite co- 
agulated in 8 days. 

47 — rabbit blood agar — ^Inulin not coagulated in several tests, though 
showing abundant growth, mannite also negative. 

Organisms from the 47-rabbit blood agar series are decidedly atypi- 
cal in morphology, and both in serum broth and plate cultures now 
show as much resemblance to streptococcus as to pneiunococcus. One 
set of 36 cultures carried on among the regular laboratory stock strains 
now also shows a very atypical morphology, and fails to coagulate 
inulin. Further studies with cultures from these two cases are still 
in progress. 
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VirmUmce Tests— Made after Prolonge 
S^uci 





1 

Date of 

iBocala- 
tx». 

i 

i 


AnimaL 


i 


Cuteaelnnf^htrd 




Sefio. 


Amooat. 


Isolation. 




Resah. 




1 1905. 














r,J»e.7 


Rabbit.. 


910 


.001 oc 


73 


18 


Lived. 


1 
Senun broth ■< 

1 


June 27 


Rabbit.. 
Moose.. 


950 


.00001 cc 
.001 cc 


73 

n 


18 
18 


(4 

adairs. 


L June*? 


Moose.. 


... 


.0001 cc 


73 


18 


8 " 


r June 27 


RabbH.. 


860 


.001 cc 


^ 


•17 


6 •* 


Horse blood agar 


Jane 27 
Jane 27 


Rabbit.. 
Moose.. 


9.0 


.00001 cc 
.001 cc 


73 
73 


.7 


Lived. 
8dais. 




, June 27 


Moose.. 


... 


.00001 cc 


73 


■7 


6 *• 




' June 27 


Rabbit.. 


»» 


.001 cc 


59 


•is 


8 * 




June 27 


Rabbit.. 


96. 


.00001 cc 


59 




8 *• 




June 27 


Moose.. 




.oot cc 


59 




8 ** 




i June 27 


Moose.. 




.00001 cc 


59 




6 " 


Rabbit blood agar 


June 30 
June yy 


Moose.. 
Moose.. 




.001 cc 
.00001 cc 


59 
59 


15 


10 " 
6 *• 




1 June 30 


Rat 




.1 cc 


59 




Uv«L 




. June 27 


Rat 




.001 cc 


59 


'5 


6 days. 




June 27 


Rat 




.. cc 


59 




13 " 




, June 27 


Rat 




.001 cc 


59 




lived. 


, 


June 27 


Rabbit.. 


930 


.001 cc 


72 


*I7 


«« 




June 27 


Rabbit . 


850 


.0001 cc 


7a 




«( 


Rat blood agar 


' June 27 
June 27 


Moose.. 
Mouse.. 


... 


.001 cc 
.00001 cc 


7» 
7* 




8 days. 
6 " 




June 27 


Rat 


... 


.01 cc 


7* 




13 " 




, June 27 


Rat 




.001 cc 


7* 




Uved. 




, June 27 


Rabbit.. 


900 


.001 cc 


73 




« 


Moose Mood agar 


' Jone 27 
June 27 


Rabbit.. 
Mouse.. 


800 


.00001 cc 

.001 cc 


73 
73 




8 days. 




8 *• 




, June 27 


Mouse.. 


... 


.00001 cc 


73 


17 


6 «* 



* Pins one serum broth culture inoculated. 
Original rirulence— 

Mouse, .000001 cc~2 days. 

Rabbit, .000005 cc— 2 days. 
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CulHvaHon on Various Media. 



47iooi 





Date of 
Inocula- 
tion. 


Animal. 


a 


Culture Inoculated. 




ocncs* 


Weight Gr 

> 
9 


lount. 


Transfers 

since 
Isolation. 


Transfer 

on Special 

Medium. 


Result. 




1905. 














f 


June 30 


Rabbit. . 


1040 4 


cc 


83 


22 


II days. 




June 30 


Rabbit.. 


lOIO 


I cc 


83 


22 


15 " 




June 29 
June 29 


Mouse. . 
Mouse. . 


.... 


S cc 
1 cc 


81 
81 


20 
20 


I day 

I *• 




, 


:une 29 


Mouse. . 




01 cc 


81 


20 


I •• 


f 

1 


June 16 


Rabbit. . 


1080 4 


cc 


81 


*2I 


Lived. 


June 16 


Rabbit. . 


804 


1 cc 


81 


21 


•' 


! 

Hone blood agar 


June 26 


Mouse. . 




5 cc 


81 


21 


2 days. 




June 26 


Mouse. . 




1 cc 


81 


21 


2 •• 


. 


June 26 


Mouse. . 




01 cc 


81 


21 


2 " 


' 


June 30 


Rabbit. . 


1090 4 


cc 


89 


•18 


Lived. 




June 30 


Rabbit. . 


1000 


I cc 


89 


18 


•' 


Rabbit blood agar j 


June 30 
June 30 


Mouse. . 
Mouse. . 




5 cc 
.1 cc 


78 
78 


•17 
17 


4 days. 
2 " 




June 30 


Mouse. . 




.1 cc 


78 


17 


4 " 




June 30 


Rat 




01 cc 


78 


17 


8 " 




June 30 


Rabbit.. 


1020 3 


cc 


71 


•19 


5 days. 




June 30 


Rabbit. . 


1040 


I cc 


77 


19 


Lived. 




June 29 


Mouse.. 




5 cc 


77 


•17 


I day. 




June 29 


Mouse. . 




1 cc 


77 


17 


6 days. 


Rat blood agar 


June 29 


Mouse. . 




01 cc 


77 


17 


4 '• 




June 30 


Rat 


4 


cc 


79 


•91 


I day. 




June 30 


Rat 




I cc 


79 


19 


6 days. 




June 29 


Rat 


4 


cc 


77 


•16 


I day. 




. June 29 


Rat 




1 cc 


77 


16 


6 days. 




j June 29 


Rabbit. . 


1400 4 


cc 


80 


•14 


Lived. 




June 29 


Rabbit. . 


1040 


[. cc 


80 


14 


•1 


\f oiMA blocvl Amr 


June 29 
June 29 


Mouse 




5 cc 
I cc 


80 


14 


6 days. 

7 " 


•vA VIA^^P A/A\/^^M Wm^^Wkm ••••• ■••••• 

1 


Mouse. . 


.... 


80 


I 


June 29 


Mouse. . 


.... 


01 cc 


80 


14 


14 " 



* Plus one serum broth culture inoculated. 
Original virulence— 

Mouse, .00001 cc— 9 days. 

RabUtt, 4-CO-3 days. 
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Summary of Inulin Tests Made January, igo&, upon Strams of Pneumococa 

Isolated at Different Periods between November, 1904, and March, 1905, 

Compared with Similar Tests Made Soon after Isolation. All 

Positive in Original Tests. 



u 



Coagulated not later than in 
Original Test. 



Characteristic. 



66,001 
S61111 

6Qiooi 

821111 



Not 
Characteristic 



Wjiii 

77iooi 







N.io6mii 


N. 


4I1111 


N. IIIioOl 


N. 


1341001 


N.i27iii« 


N. 


13s 11 IS 


N. 1131001 


N. 


1361,11 





C. & D. 41001 
Q- Sim 



C. 23,n, 
M.e. iiiii 



Coagulated later than in 
Original Test. 



Characteristic 



iSnii 3dayslater 
391001 a ** 
'47ii«i a " 
S7i... 8 " 

831001 10 



22i««i 2 days later 



Not 
Characteristic 



N.8Q1111 8 days later 
N.g9ii«« 9 days later 



Not Coagulated this 

Time, though Coagulated 

in Origuial Test. 



Charac- 
teristic 



4i««i 

621111 
671001 

72i«oi 

TSiool 
761001 

981 IM 



Not Char- 
acteristic 



20iiaa 

2Iiiaa 

36io«i 

•47io«i 

73i««i 





C. Sum I day later 



1 days later f 



N. ?3iit> 
N. Sill.. 
N. S2ii«a 
N. S9iii> 

N.9iiii> 

N. lOOiiii 

N. lOQiua 
N. I30,ua 



•N. lOiiia 
N. Ilaiai 
N.4311M 
N.4S1001 
N.io7iiii 



C.&D.81..1 
T.3111S 

Q- 3lMl 

C. 23iiat 



•C. 4iist 



Total. 



• Pneumococcus Mucosus. 
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THE APPLICATION OF THE REACTION OF AGGLUTINA- 
TION TO THE PNEUMOCOCCUS. 

By Katherine R. Collins, M. D., 

Bacteriologist. 

The following report is a part of the work on pneumonia as planned 
by the Commission for the Investigation of Acute Respiratory Diseases, 
and by the Department of Health. 

Normal serum of various animals differs greatly in its tendency 
to agglutinate many strains of pneumococci. Thus rabbit serum gen- 
erally gave negative results, while sheep and horse serum reacted slightly 
in a few instances, and the serum of one goat of four tested agglutinated 
a number of strains of pneumococci in dilutions of i.io. 

Neufeld, Clairmont, Landsteiner, Wadsworth, Heyrovsky, and 
others have succeeded in producing agglutinins for pneumococci in the 
animal body through immunization. 

Gorgano and Fattori state that agglutination of Diplococcus pneu- 
moniae with the blood of patients suffering from infection with this 
organism is constant, that it persists for some time after recovery of 
the patient, and that the reaction is more marked if the homologous 
organism be used. The highest reaction obtained by them was, however, 
in a i.io dilution. 

We have found that the sera of normal individuals in many instances 
reacts with the various strains of pneumococci in dilutions of 1.2 and 
I.IO, hence a higher reaction would be required than was found by these 
observers for diagnosis. 

Glucose broth has been generally recommended as the medium best 
adapted for making agglutination tests with the pneumococcus, but as 
the organism quickly dies out in the presence of the excess of acid 
produced by the fermentation of the sugar, it can be carried through 
one generation only on this medium, unless it is transferred before the 
acidity has increased sufficiently to destroy the growth. This fact makes 
the broth unsuitable for the work. 
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Marshall and Knox^ and Morello have shown that the typhoid 
bacillus loses its agglutinability when grown for some time in an active 
immune serum. Dr. Park and I have demonstrated the same to be true 
for the bacillus of dysentery when grown in its immune serum, and we 
were also able to show, further, that the agglutinability could be restored 
by long cultivation upon suitable media. 

As the presence of serum constituents in the medium is required for 
the continuous growth of the pneumococcus, it may be assumed from 
the above facts that the agglutinability of the organism might at least 
be lowered by long cultivation upon a medium containing even very 
small amounts of these inhibitory substances. This assumption was 
borne out by several tests made with an organism taken on the one hand 
directly from a fresh rabbit-blood-agar culture, and on the other from 
a culture in calcium broth* one generation old and several generations 
old. The last culture gave the best reaction, while the culture from 
the blood-agar gave the poorest reaction. 

To eliminate this source of error, diluted sheep or hog serum, as 
suggested by Dr. Park, was boiled to destroy any inhibitory substances 
present, and added to broth or agar as the case required. Cultures 
obtained from media containing these sera, when transferred to calcium 
broth, usually gave a homogeneous growth with much less tendency to 
spontaneous agglutination than is seen with cultures grown in calcium- 
glucose broth. Heating the organism to 70 degrees C. for 15 minutes 
does not affect its agglutinability. Heating the serum to 85 degrees 
for 15 minutes, however, destroys the agglutinins both for the pneu- 
mococcus and the pneumococcus mucosus.' 

Several methods of immunization were tried. The one which gave 
the best results is represented by the following example: 

Feb. IS — A rabbit was given subcutaneously 3 c.c. of a culture grown for 48 hours 
in broth, to which a few drops of defibrinated blood were added, 
heated previously to 60** C. for 30 minutes. 

Feb. 28 — 5 c.c. of a similar culture administered. 



* The studies of Marshall and Knox, so far as I know, have not as yet been published. 

* The fact that the addition of calcium carbonate to culture media neutralizes the add formed 
fay the fermentation of sugar during bacterial growth has been recognized for some time. The 
application of this reaction to the growth of the pneumococcus was suggested independently by 
Bolduan and Hiss. The former recommended the addition of bits of marble to plain broth, the latter 
used calcium carbonate in the form of powder in glucose broth. (See Dr. Bolduan's paper, page 613). 

* A description of this organism will be found in the article by Park and Williams (page $67). 
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March S—H cc of a living culture of the same organism was givea 

** ij — I cc of a living culture of the same organism was given. 

** 24— 5 cc of a calcium-broth culture, heated 70*^ C for 15 minutes, given. 
April I — 5 cc of a calcium-broth culture, heated y&* C lor 15 minutes, given. 

** 8— 5 cc of a calcium-broth culture, heated 70*^ C for 15 minutes, given. 

" 15—10 cc of a calcium-broth culture, heated yol^ C for 15 minutes, given. 

** 25 — 10 cc of a calcium broth culture, heated 70* C for 15 minutes, given. 
May I— 10 cc of a calcium-broth culture, heated 70* C for 15 minutes, given. 

'' 8 — 15 cc of a calcium-broth culture, heated 70* C for 15 minutes, given. 

" 15—15 C.C of a calcium-broth culture, heated 70* C for 15 minutes, given. 

" 21 — Animal bled and the serum tested with the homologous organism 
which it agglutinated in a dilution of i :20a 
May 22— An emulsion heated to 70*" C. for 15 minutes from four heated serum- 
agar plates was injected subcutaneously. Animal dead on the 
following day. 

Hanging drops were chiefly relied on for ascertaining the reactions, 
though in many instances these were controlled by the macroscopic 
method and the contents of the tubes examined microscopically after 
reaction had taken place. 

The sources of error seem about equal in the two methods, while 
the hanging drop has the advantage of shorter time limit of reaction, 
and of easy recognition of contamination. 

With the pneumococcus the tube method generally indicates a higher 
microscopical reaction than the hanging drop. This is contrary to tests 
made with the dysentery and typhoid bacilli, and is explained by the 
fact that in the former case the free organisms must be present in great 
numbers to cloud the supernatant fluid, whereas in the latter a compar- 
atively small number of free bacilli may render the fluid turbid, so Aat 
in the case of the pneumococcus a good reaction viewed macroscopically 
may become only a fair reaction when viewed microscopically. 

Neufeld states that the various strains of the pneumococcus agglu- 
tinate alike, an observation probably due to the low reactions obtained 
by him, since his maximum reaction was 1 150. My work has .^hown 
great irregularity in this respect, the serum of an animal immunized 
with one strain of pneumococcus agglutinating only seven organisms 
out of seventy tested in dilutions equalling the reaction (1:200) with 
the homologous organism. Four strains reacted in dilutions of 1:10, 
eleven in i :2, while the remaining organisms were entirely n^^ative. 
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The semm of a second imiminized animal agglutinated the homolo- 
^us organism in dilution of I :ioo, while other strains were affected 
Ui less dilutions or not at all. 

Since the first publication of this article A. Kindborg from Fraen- 
kcl's Laboratory at Halle has confirmed these results. 



Tablb L 

rhtination Tests with the Serum of a Sheep^ Injected for a Period of Three 
Months with Pneumococcus No, j6. 



Dilution. 
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'"^^ ^cal poemnococais 36. . 
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++ 
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+ 1 
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•• 
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■^^^ical pDeamococciis 4.. 


++ 


I 




1 
1 


■ 


^^ ^^^calpneomococcus 16.. 


++ 


- 




1 
1 


- 




- 










- 


^^*^ical pDeamococcus 33. . 


- 


•• 








I 


'^^^ypical pnemnococciis 2.. 


-hf- 


- 








- 


^^"^yplcal pneumococcus 66.. 


+1 


- 








> 


^^ Tienxiiococcns mucosus 47. 


- 


•• 








- 



» For the details ci the immunization of the sheep, the paper of Drs. Park and Williams Is 
^^> be consulted. 
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The remaining sixty-one organisms tested reacted some in dilution 
of 1 :2 and others not at all, thus emphasizing the distinction of pneu- 
mococcus No. 36 from the other strains in regard to its power to pro- 
duce agglutinins. 

There is apparently a difference in the agglutinability of the pneu- 
mococci, some strains uniformly reacting much more readily than others 
in normal and immune sera. 

Two strains of pneumococci which showed good agglutination with 
several active sera failed to produce agglutinins to any extent in the ani- 
mal body for themselves or other strains of pneumococci. Three rab- 
bits and a goat were inoculated without results with one strain, and 
two rabbits and a horse with the other ; and as the same kind of animals 
was immunized under the same conditions with other strains with good 
results, this irregularity would seem to indicate a peculiarity of the or- 
ganism rather than of the animals injected. 

Another observation of interest, but one which has not been carried 
far enough on account of insufficient time to establish definite con- 
clusions, is certain reactions obtained with a streptococcus serum and 
absorption experiments made with this organism. 

A young goat which was immunized with a strain of streptococcus 
yielded a serum which agglutinated a few pneumococci and its own cul- 
ture in dilutions of i :io. 

Pneumococcus 66, which coagulated inulin-serum water late, when 
first isolated and several months later not at all absorbs the agglutinins 
for several pneumococci from a typical pneumococcus immune serum. 
This culture is the only one of the pneumococci that has its agglutinins 
taken out of the above pneumococcus immune serum by the strepto- 
coccus; it produces agglutinins in the animal body for itself and many 
of the pneumococci. These reactions suggest the possibility of the 
occurrence of intermediate types of organisms between pneumococci and 
streptococci. 

Exhaustion Experiments. 

The extreme sensitiveness of the pneumococcus to changes of con- 
ditions not readily determined brings about variation in the behavior 
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of this organism which proved a serious factor in the application of the 
agglutination reaction and in the interpretation of the results obtained. 
To eliminate as far as possible any errors arising from this instability, 
the exhaustion experiments were conducted in groups, each group cov- 
ering as many observations as practical, in order to insure uniform con- 
ditions for a number of tests. 

In the exhaustion experiments a slight loss of agglutinins has gen- 
erally been observed. This loss occurs whether the organism used for 
absorption is an homologous or a related one or of a foreign type. 
This fact points to the cause of the loss lying outside of the presence 
of the organism. The loss is readily estimated on account of its uni- 
formity, and in no way affects the determination of the amount of ab- 
sorption excepting where a strain reacts only in low dilutions. In this 
case the disappearance of the agglutinins cannot be ascribed with cer- 
tainty to the organism used for absorption, and the establishment of re- 
lationship by the absorption method is not possible in these instances. 

Testing the reaction of the meningitis coccus in antipneumococcus 
scrum, Sorgente failed to obtain agglutination with a number of strains. 
We failed to absorb the agglutinins from a serum agglutinating several 
strains of pneumococci in dilution of i :200 with a culture of the diplo- 
coccus of meningitis. 

As shown in Table II., the power of the serum to agglutinate pneu- 
mococcus Nos. 14 and 72 in equally high dilutions with the homolo- 
gous organism, and by absorption that the agglutinins are group agglu- 
tinins for Nos. 14 and 72 and both group and specific agglutinins in 
the case of No. 47, the homologous organism is explained very readily 
by the fact that the two types of agglutinins constantly vary in ratio 
both in different animals and at different periods of inoculation; the 
group agglutinins even exceeding at times the specific ones. 

The increase of agglutinins for different strains of the pneumococcus 
mucosus in the serum of an animal inoculated with one of the typical 
pneumococcus strains, and the results obtained by the absorption of 
these agglutinins, separate them into a distinct variety from the ma- 
jority of other pneumococci. 
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The similar results obtained, as indicated in the following table, 
by absorption with pneumococcus mucosus No. 47 and pneumococcus 
No. 4 (the latter organism when studied not producing the characteris- 
tic capsule and gelatinous colonies), suggest that these cultural attributes 
may be lost while the agglutinative a£Snity is still retained. 
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Part of the remaining organisms tested reacted in dilutions of i:a and part failed to react 
+ + complete agglutination ; + i not quite complete ; + good ; i trace ; — f- fair ; — ~ ~ 
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The remaining organisms tested reacted as in Table IL The aboTe tests were made simnltiii 
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eoosly, the same cultures beins: used throughout. 

indicated by the tables. The interaction of typical and atypical cultures does not bear out the classi- 

pneomococd 2, 66 and 79 differ constantly from each other, and yet correspond with several of the 

the existence of agglutinins common to this culture and several other strains of pneumococd, as vrell 
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The ability of the pneumococcus mucosus group to produce com- 
mon agglutinins for some pneumococci, and the fact that the strepto- 
coccus failed to affect through absorpticm their agglutinins, would in- 
dicate a closer relation of this variety to the pnetunocci than to the 
streptococci. 

Conclusions. 

I. — Pneumococci by reason of their agglutinating properties exhibit 
a tendency to separate into numerous groups similar to streptococci. 

II. — The pneumococcus mucosus forms a distinct and consistent 
variety. The production by it of common agglutinins for some strains 
of pneumococci would seem to indicate a relationship between the two 
classes of organisms. 

III. — The agglutinating substances in the serum of immunized ani- 
mals were demonstrated by absorption tests to consist of specific and 
group agglutinins in cases where the agglutinins were sufficiently de- 
veloped to make use of this method. 

IV. — The pneumococci seem to show marked differences in their 
ability to undergo agglutination. 

V. — There was considerable uniformity of reaction of the various 
strains in low dilutions, but this uniformity is not continued as the 
animal becomes more highly immunized. 

VI. — ^At present a definite relation between the agglutination re- 
action and other characteristics of the pneumococci is not established 
excepting in the case of the pneumococcus mucosus. 
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THE ADDITION OF CALCIUM SALTS TO NUTRIENT 
BROTH. A RELIABLE AND CONVENIENT METHOD 
FOR GROWING THE PNEUMOCOCCUS, MEN- 
INGOCOCCUS, AND CERTAIN OTHER 
BACTERIA.* 
By Charles Bolduan^ M. D., 
Research Laboratory, Department of Health, 
During the course of some work on the pneumococcus carried on 
at the research laboratory the need was felt for a culture medium which 
did not contain any animal body fluids (ascitic fluid, blood serum, etc.). 
Plain broth was found almost worthless for the pneumococcus, for 
while one or two generations might grow if planted for blood agar, the 
growth soon died out, making continued transplantations from broth 
to broth impossible. Nor did careful neutralization of the broth to 
phenolphthalein nor even slight alkalization yield any better results. 
The addition of glucose, as is well known, does cause a luxuriant 
growth of the pneumococcus, but the production of acid in this case 
is so great that the cultures die very quickly and therefore need trans- 
plantation every few days. The writer felt that it might be possible 
to neutralize most of this acid as it was produced and thus obtain 
a broth possessing all of the advantages of glucose broth without its 
disadvantages. For this purpose calcium carbonate was employed, 
at first in the form of powder and later, because of several advantages, 
in the form of pieces of marble. 

A number of strains of pneumococcus were subjected to a critical 
comparative test in a series of about twenty different culture media. 
On transplanting the cultures every day or two it was soon found that 
certain of the media, although they yielded a profuse growth, were 
unreliable; i. e., a growth was not always obtained with each inocu- 
lation, even though the culture was still alive. In order to carry such a 
culture on it was often necessary to reinoculate from the same culture, 
using, however, a larger amount. Among these unreliable media were 
glucose broth and glucose broth plus calcium carbonate. Curiously 
enough pkdn broth with marble, but tvithout glucose, yielded a moderate 
growth unfailingly with each transplantation. 
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On testing the acidity of the cultures in the various media it was 
found that large quantities of acid were developed in media containing 
glucose alone, or glucose and calcium carbonate, while small quanti- 
ties of acid developed in ascitic broth or even in plain diluted ascitic 
fluid. The cultures in plain broth plus marble on the other hand were 
usually neutral, though a very small development of acid was now and 
then observed. 

When plain broth is inoculated from an ascitic broth culture of 
pneumococcus, there frequently is not only no increase in oxiganismi, 
but an actual decrease. When marble is present there is a growth 
right from the start. This fact cannot be reconciled with the assump- 
tion that the marble acts only by neutralizing acids formed. On 
reviewing these data Dr. Park suggested that the virtue of the marble 
might reside in the calcium and not merely in its neutralizing power. 
Two other salts of calcium, the chloride and the sulphate, were there- 
fore tested. The former was used in solution, one part to two thou- 
sand of broth, the latter was used in pieces like the marble already 
mentioned. My experiments with these two salts indicate that 
U is the calcium element, in part at least, which favors the growth of 
the pneumococcus. Calcium carbonate (marble) and calcium sulphate 
(gypsum) are ordinarily regarded as insoluble in water. Neverthe- 
less, a small trace of calcium must pass into solution in order to 
account for this effect on the growth of the pneumococcus. Since 
marble also serves to neutralize some of the acid formed, it would seem 
preferable to the other salts of calcium. Further experiments, how- 
ever, are necessary to determine this point. 

As already stated pneumococcus cultures in media containing glu- 
cose die oflF very quickly. It was not found that the viability of such 
cultures was increased by the presence of the marble. This is not 
surprising, for our titrations showed that the marble failed to neutral- 
ize considerable quantities of acid. On the other hand, in plain broth 
plus calcium carbonate (marble broth) the cultures lived just about 
as long as those in ascitic broth. Out of three different strains tested, 
one was still alive at the end of thirty days. Out of four, three were 
still alive at the end of seventeen days. 
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A point of considerable importance is the effect produced by con- 
tinued growth in a medium on the virulence of the organism. The 
cultures tested for this purpose had been grown for fourteen consecutive 
generations in marble broth. None of them seemed to have lost any 
virulence when compared with an ascitic broth culture made directly 
from the blood agar stock cultures. 

A peculiarity of the marble broth cultures observed several times 
was the formation of short chains, while a control culture in ascitic 
broth showed only two's. Besides this, the absence of anything indi- 
cative of a capsule makes this medium a poor one for bringing out the 
characteristic morphology of the pneumococcus. On the other hand, 
cultures of the so called streptococcus mucosus capsulatus when grown 
in this medium take on a form practically the same as that of an ordinary 
pneumococcus. 

In preparing this medium, marble is broken up into small pieces in 
an iron mortar. The finer pieces are removed by screening through an 
ordinary wire crate. The others, about the size of small dice, are washed 
in water and one or two pieces placed into each tube. The tubes are 
then filled in the usual way with plain broth and sterilized in the 
autoclave. 

From the foregoing it will be seen that marble broth is an extremely 
reliable medium for the pneumococcus, and can in very many cases 
replace ascitic broth. Its use obviates not only the tedious collection of 
ascitic fluid, but also the careful fractional pasteurization which ascitic 
broth requires. 

Marble broth can be used also for cultures of the meningococcus. 
The medium does not produce quite so luxuriant a growth as ascitic 
broth, but seems to be very reliable. 
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THE COMMUNICABILITY OF CEREBRO-SPINAL MENIN- 

GITIS AND THE PROBABLE SOURCE OF CONTAGION. 
part of an investigation of cerebro-spinal meningitis carried 
out under the auspices of the special commission of 
the department of health of new york city.* 
By Charles Bolduan, M. D., 
Assistant Bacteriologist, Research Laboratory. 
Epidemic cerebro-spinal meningitis, so far as history is concerned^ 
seems not to have been dearly observed prior to 1800. In the histories 
of the great epidemics of Europe, from the thirteenth century on, symp- 
toms are described which ahnost certainly point to this disease. An 
interesting account of these early epidemics is given by Webber^. Since 
1800 the disease has appeared in four large epidemic periods. HirscW 
divides these periods as follows : the first, from 1905 to 1830, shows the 
disease more general in the United States, though there are also isolated 
epidemics in various places in Europe. In the second period, from 1837 
to 1850, meningitis became prevalent in widespread epidemics in France, 
Italy, Algeria, the United States and Denmark. During the third period, 
from 1854 to 187s, the malady reached its widest diffusion throughout 
most of Europe, the adjoining countries of nearer Asia, the United 
States and some parts of Africa and South America. The fourth period, 
from 1876 to the present time, is a return to merely casual epidemic 
outbreaks or to more or less considerable groups of cases here and 
there within its former limits. It is to be noted, however, that during 
this period there is not a year wholly free from epidemics in some part 
of the world. 

These four periods have been critically examined by Ja^;er,* who 
calls attention to the fact that the interval between the periods is grow- 
ing shorter thus — seven, four and one year respectively — and that as 
our knowledge of the disease is becoming more definite and the cases are 
more carefully reported, one finds that epidemics of this disease have 
never entirely died out. Since the spontaneous origin of living disease 

•Commission for the Investigation of Ceretaro-spinal Meningitis: William M. PoDC| M. D.; 
Walter B. James, M. D.; Simon Flexner, M. D.; Edward K. Dunham. M.D.; \miam P. 
Northrup, M. D. : WUUam K. Draper. M. D. ; Joshua Van Cott, M. D. ; W. j. Etoer, M. D., in coor 

Suction with Thomas Darlington, 11. D., President, and Hermann M. Biggs, M. D., General 
edical Officer. 



6i7 

germs is out of the question, Jaeger believes that such long intervals as 
that of seven years between the first and second period can only be ex- 
plained " either by assuming that the virus has extraordinary powers of 
life outside the body, or that the virus is kept alive by being transmitted 
from one individual to another without gtTHng rise to epidemics." The 
former possibility may be dismissed, for practically all authorities agree 
that the organism certainly does not possess very great powers of 
resistance. In fact, most authorities have fotmd it to possess but little 
vitality. We must, therefore, look upon the sporadic cases as some of 
the connecting links between the epidemics and must also seek for the 
organism in individuals who are not infected. 

Geographical and Seasonal Distribution — ^A careful study of the 
geographical distribution shows that the disease occurs mostly in the 
north temperate zone, although it has been observed as high north as 
Iceland and as far south as Java. Of 182 European epidemics, 24 were 
in October and November, 46 in May, 24 in June and July, 10 in August 
and September. In Sweden, of 417 local outbreaks, 311 were in winter 
and 106 in summer.* Of 85 epidemics in the United States, 37 occurred 
in winter, 18 in winter and spring, and 23 in spring.^ The disease has 
occurred in perfectly mild winters, such as those at Metz in 1839-40, 
in Italy in 1839-40 and 1840-41 in Indiana in 1862-63 and in Kentucky 
in 1866. Some epidemics in fact have not shown themselves until sum- 
mer, as at Bordeaux in 1839, Toulouse in 1842, Dublin in 1850 and 
Cracow in 1874, When meningitis was epidemic in Asia Minor in 1868- 
70 it came to an end in Magnesia just when severe cold set in ; but it 
showed itself at Smyrna in the spring under very high temperature. 

Etiology — It is now generally conceded that the etiological factor in 
most of the cases of epidemic cerebro-spinal meningitis is the diplococcus 
described by Weichselbaum* in 1887, and now commonly called the 
meningococcus Marchal* analyzed 513 cases of cerebro-spinal menin- 
gitis. He divides the cases into primary sporadic and epidemic cases. 
In the former there were 95 cases, of which 48 showed the meningo- 
coccus, 40 the pneumococcus, and 7 various other organisms. Among 
the second class of cases, 418 in number, 307 (73 per cent.) were asso- 
ciated with the meningococcus, 67 (16 per cent.) with the pneu- 
mococcus, and 44 (10 per cent.) with various other bacteria. 
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Schottmuller^ examined 49 cases, finding the meningococcus of 
Weichselbaum 43 times. In three of the cases there was mixed infec- 
tion, once with tubercle bacillus, once with pneumococcus and once 
with streptococcus mucosus. 

In the literature of meningitis, especially shortly after the discovery 
of the organism and before bacteriological diagnosis had been very 
much developed, a number of instances are recorded in which epidemics 
of cerebro-spinal meningitis were observed in which the infecting micro- 
organism was other than the meningococcus. Some of these appear to 
have been epidemics of pneumococcus meningitis (Panienski,® Quadu,* 
Weichselbaum, cited in Schottmiiller''). In others the statements of 
the authors are so conflicting that one hesitates to accept them (Bon- 
ome^^). It must always be remembered that cases of pneumococcus 
and of streptococcus meningitis are fairly common, and that they will, 
naturally, occur also during an epidemic of meningococcus meningitis. 

As said above, however, there is no doubt that the large majority 
of cases of epidemic cerebro-spinal meningitis are associated with the 
meningococcus. 

In an excellent study of 119 cases of cerebro-spinal meningtis which 
occurred in Boston Councilman** says that " in a question of the prob- 
ability of transmission of an infectious disease and the ways in which 
the organism causing it can pass from the lesions of the disease to the 
outside; further, the viability of the organisms and the possibility of 
their leading a saprophytic existence." 

Occurrence of the Meningococcus — It is unnecessary here to go into 
the occurrence of the meningococcus in the meningeal exudate and in 
the fluid obtained by lumbar puncture. So far as the epidemiology of 
the disease is concerned, this localization of the organism in the interior 
of the skull and spinal canal is without special interest. 

Councilman found Gram-negative diplococci in the nasal secretion 
of a number of patients suffering from meningitis. These organisms 
were not, however, isolated in pure culture and further identified. The 
same author isolated one culture from the tonsils of a patient with 
cerebro-spinal meningitis, and this proved to be a true meningococcus. 
SchifP^ examined the nasal secretion of 27 healthy persons, finding an 
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intracellular diplococcus in 7. Of these 7, 3 were identified as menin- 
gococci by Weichselbaum. Kiefer,^» while working with a culture of 
meningococcus, was seized with a coryza. He thereupon succeeded 
in isolating a meningococcus from his nasal secretion. Lord^^ also 
demonstrated the organism in the nasal secretion of a patient which he 
examined. Albrecht and Ghon^** isolated the meningococcus from the 
nasal secretion of a patient with cerebro-spinal meningitis and from 
that of a person in contact with such a patient. Weichselbaum and 
Ghon^* isolated the organism from the nasal secretion of one patient 
with cerebro-spinal meningitis and from that of three persons in con- 
tact with cerebro-spinal meningitis. Griffon and Gandy^^ succeeded 
in isolating the meningococcus twice from one patient with cerebro- 
spinal meningitis, an interval of five days elapsing between the two 
times. Our own results along these lines will be found at the end of 
this paper. 

A number of observers have succeeded in isolating the meningo- 
coccus from the blood by means of cultures (Solomon,^^ Moller,^® 
Bettencourt and Franqa,*® Elser*^). The last-named author examined 
41 cases and succeeded in isolating the meningococcus from blood cul- 
tures in ten. He found that the occurrence of the organism in the blood 
was extremely irregular; sometimes the organism was present at the 
beginning of the illness ; sometimes at the end. He found no relation 
between the presence of the organism in the blood and the severity of 
the disease. 

Weichselbaum has recently published a case in which the menin- 
gococcus was found in the lesions of an ulcerative endocarditis. Drig- 
alski,**^ in one case, found it in the herpetic vesicles. 

The above are practically all the observations on the occurrence of 
the meningococcus elsewhere than in the meninges of the brain and 
cord. An observation on the occurrence of the meningococcus in the 
dust of infected barracks can be dismissed as absolutely unreliable. 

Viability of the Meningococcus — There are but few statements 
as to the viability of the meningococcus. Jaeger^^ states that he ob- 
served that some meningococci which had been dried in pus were still 
viable after 127 days. On the other hand. Councilman says that so 
far as he was able to tell from its behavior in culture media and in the 
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tissues, "the meningococcus has a feeble vitality and would not be 
capable of leading a saprophytic existence. It must of course be re- 
membered that in experiments to determine this viability, we cannot re- 
produce artificially all the conditions which the organisms find in 
nature." Bettencourt and Franqa*® made a number of experiments 
with cultures of meningococci. It was fotmd that cultures dried on 
glass at various temperatures, 37 d^^rees, 20 degrees, 19 dqjees C, 
had lost their vitality at the end of twenty-four hours. In many cases 
they were already dead at the end of three hours. Cultures exposed 
to direct sunlight where the thermometer r^stered 35 d^jees to 37 
degrees C. were dead at the end of two hours. Wdchselbaum** also 
regards the meningococcus as having but feeble powers of resistance, 
and this opinion is shared by almost all the best workers. 

Transmission of the Disease — Influence of Close Contact — ^That in- 
fection goes hand-in-hand with close contact between persons is shown, 
for example, by the following references: Frothingham** describes 
a small epidemic which broke out in one regiment of the Army of the 
Potomac. The soil was clay, weather mild and damp. The soldiers 
were crowded together, five to six men in a small tent Ccmdidons 
were such that remittent, intermittent and t3rphoid fever abounded. 
Nevertheless the cases of meningitis observed occurred only in one 
regiment, and this had by no means the worst quarters. GiflFord*' re- 
ports five cases of meningitis occurring in one family, one after another, 
within a week. He was tmable to trace the cause of the outbreak. 
Hammer2« in a discussion, remarked that in 1843 he had seen an 
epidemic in Mannheim, Germany. The garrison there consisted of 800 
men, and the city contained 30,000 people. Yet no one was affected 
excepting the military. In two months about 50 cases had occurred, 
of which II were fatal. A few years previously a similar epidemic 
occurred in Strasbourg, also confined to the barracks. Corbin*^ de- 
scribes an epidemic among the soldiers at Orleans in 1847-48. The 
townspeople were not affected. Jourdes^® says the disease raged among 
the troops in Strasbourg for four months before it broke out among the 
townspeople. Here it occurred in 52 streets, but raged particularly in 
narrow, crooked streets where many people were crowded together. 
Mayne^* observed epidemics which occurred in various workhouses 
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and hospitals. Gahlberg*<^ remarks that certain streets are markedly 

affected. In one street there were 9 cases, in another four and in a 

third 6 cases. Those in the last-mentioned street were practically 

in neighboring houses. Most of his patients were robust The cases 

extended from February to May. Ziemssen'^ believes that conditions 

of soil are without any influence on the spread of the disease, and that 

the weather is also no factor. In general his cases belonged to those 

living in tmhygienic surroundings. Only 5 (out of 42) belonged 

to the upper class. Most of the rest lived in poorly ventilated, damp 

dwellings and on the ground floor. But these conditions he says had 

existed a long time prior to the epidemic and can therefore be regarded 

only as auxiliary factors. Twice a house infection was observed ; in one 

instance, to be sure, ccmfined to two sisters. The other embraced four 

persons, who became sick in the course of two weeks. Three of these 

died. Jaeger* says that an important factor in the spread of the 

disease is the rapid accumulation of people in cities and towns and a 

development of sanitary conditions of the dwellings which does not keep 

pace with this accumulation. 

In the present epidemic in New York City both last year and this, 
the disease has affected chiefly the people living in the densely populated 
^^ctions, the lower East Side, or " Ghetto," the lower West Side, and 
the " Little Italy " section in the vicinity of One Hundred and Tenth 
street and East river. 

Influence of Age — So far as the influence of age on the prevalence 

^Df infection is concerned, the following statistics may be of interest. 

HirscW has collected the histories of 1,267 fatal cases occurring in 

Sweden from 1855 to i860. Of these, 889 patients were under fifteen 

years, 328 between sixteen and forty years, and only 50 were over 

forty. In an epidemic in Bromberg, Germany, of 141 cases, 132 were 

l)etween two and seven. In an epidemic in Thuringia, out of 180 cases, 

160 were under twenty years. Leaving out of account the epidemics 

among soldiers, epidemics have also been reported in which the cases 

were mostly in persons between twenty and thirty years of age. Such 

was the case, for example, in the Italian epidemics in the forties, and 

m the epidemic in Montgomery, Alabama. In the latter, of 84 patients, 

10 were under ten years of age; 23 between ten and twenty; 27 be- 
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tween twenty and thirty; 13 between thirty and forty; 12 over forty 
years of age. 

In an epidemic of cerebro-spinal meningitis in Dantzig, Germany, 
there were 779 deaths. Of these, more than 25% were of children under 
one year ; 88 per cent, were imder ten years. In the epidemic in Cologne 
in 1885-1892 the majority of patients were between fifteen and twenty- 
five years. 

We see from this that the disease at one time affects mostly in- 
fants, at other times older children, and at still other times adults. 
What the reason for this is does not seem at all dear. 

Other Predisposing Factors — ^A number of writers lay stress on 
slight trauma as a predisposing cause and state that in many cases a 
history could be obtained of some injury to the head shortly before the 
onset of the disease. In our series of cases it was the exception to 
obtain such a history, although inquiries were always made. When it 
is remembered that children are constantly receiving all sorts of knocks 
it will not be surprising if now and then the disease will be found 
to have been preceded by some slight trauma. But that this is of 
any influence in determining the infection has nowhere been proved. 

Some of the writers on meningitis mention the occurrence of a 
coryza or a sore throat just before tlie onset of the disease (Berdach**). 

Influence of Overexertion — ^Huebner®^ says that one of the factors 
predisposing to the disease is marked bodily, and perhaps, also, mental 
exertion. This was shown particularly in the military epidemics in 
France, where it was found that raw recruits unused to hard service 
were especially susceptible. That the latter statement, at least, is correct 
seems borne out by statistics from other sources. In the epidemics 
among the Wurtemburg troops in 1898, Jaeger* found that out of 56 
cases, 43 were among the troops of the first year of service, 11 of the 
second year, and 2 of the third year. But this does not show that it 
is due to overexertion. If that were the case we should expect far more 
cases in war than in times of peace, and yet, as we know, cerebro-spinal 
meningitis is not a disease of war. Jaeger also points out that the 
physical exertion required of the soldiers is carefully graded so that 
the recruits are only gradually put to hard work. 
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Virulence of the Meningococcus — It is possible that a given strain 
of meningococcus can in some way acqnire an increased virulence and 
so start an epidemic. Since, however, this organism is so slightly viru- 
lent for ordinary test animals, we have no way of determining this ex- 
cept by studying the development of the various epidemics. 

Studies on Animals — In the study of cerebro-spinal meningitis ani- 
mal experiments have }4elded practically no results of any in:nartance 
owing to the fact that roost animaU are so little susceptible. Mice 
seem most so, but even these animals must be inoculated intrapcriton- 
eally ; subcutaneous injections are usually without results. Guinea pigs 
are also somewhat susceptible, but not to as high a degree as mice. 
(Weichselbamn," Bettencourt and FranQa*^'). Bettencourt and Franca 
injected three monkeys vrith cultures of meningococcus, one by trephin- 
ing and two by spinal inoculation. They also rubbed a culture on a 
cotton swab on the nasal mucous membrane of a fourth monkey. 
None of these methods was followed by infection. Five goats were 
trephined and inoculated subdurally without effect excepting a slight 
fever. One goat was inoculated into the frontal sinus and another 
into the spinal canal, but without effect. 

After irritating the nasal mucous membrane by means of ammonia 
xjve rubbed cultures of meningococci into the noses of several ver>' young 
X>uppics, but did not succeed in producing an infection. 

On the whole, practically all reliable authorities report negative 
^•esults with animal tests. 

Cerebrospinal Meningitis in Other Animals — There are but scanty 
references to the simultaneous occurrence of cerebro-spinal meningitis 
;among domestic animals and household pets. Magail** observed an 
<T)idemic of cerebro-spinal meningitis in Donera, Africa, in 1845, similar 
to one he had seen in France in 1837-42. The cases occurred suddenly 
among the soldiers in February. No cause could be found, but it was 
remarked that an epizootic had broken out among the barnyard fowl 
two weeks previously and raged among them for two months. Albrecht 
and Ghon** in discussing this point say that the cerebro-spinal menin- 
gitis of horses has been said to be due to the meningococcus. The dis- 
ease among horses (the so-called Boma'sche Krankheit) was very fre- 
quently observed in Saxony in 1894-96. Yet no cerebro-spinal menin- 
VoL II.— Big. 11. 
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gitis was observed among the people at that time. They think the caus- 
ative agent of this disease to be entirely distinct irom the meningococcos. 
The same view is held by Siedamgrotzky and Schl^el,'* and by Johne.** 

We have made numerous inquiries among the veterinarians and 
stablemen in New York City regarding the presence of cerebro-spinal 
meningitis among horses. The answer has almost invariably been that 
no cases of the diseases have been observed for years. Two cases were 
mentioned as having occurred early in the season. One veterinarian, to 
be sure, stated that some three years ago he saw about 150 cases of the 
disease among some 8,000 horses belonging to a street railway company 
of this city. The statement could not be verified and may probably be 
dismissed as unreliable. 

Insects as Carriers of the Disease — It has been suggested that the 
disease is carried from individual to individual by means of vermin or 
insects. So far as the writers have been able to discover, the literature 
contains no reference to this side of the subject; the indirect evidence 
appears to negative the assumption. This evidence consists in the geo- 
graphical distribution of the disease, local distribution, season, class of 
people affected, etc. So far as the geographical distribution is concerned, 
we have already seen that this is very extensive. Locally, the disease 
has occurred in high and dry regions and in low, marshy ones ; near the 
coast and far in the interior. The older observers were quite unanimous 
in believing that conditions of the soil and atmosphere were without 
influence on the development of the disease (Ziemssen*^). Although the 
disease has in general been observed usually among the laboring classes, 
especially where the people were crowded together, it has often been 
observed to attack people in the best surroundings. Out of 42 cases 
reported by Ziemssen, 5 belonged to the upper classes. Holbrook*^ says 
that the cases observed occurred in the best and in the worst hcMnes. 
Some patients were tenderly cared for, others neglected. They were 
equally affective. 

The vermin theory of infection also presupposes the presence of the 
meningococcus in the peripheral blood of the patients. Although, to be 
sure, the meningococcus is frequently found therein, its presence docs 
not appear to be at all constant throughout the disease (Elser**). Even 
when present it does not appear to be so abundant that fleas or bedbug& 
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would be likely to ingest one very often. The length of time which 
sometimes elapses between primary and secondary cases of cerebro- 
spinal meningitis seems also to argue against this mode of infection. 
So far as mosquitoes are concerned, it will suffice to say that the dis- 
ease is prevalent in this country at a season when there are practically no 
mosquitoes. It would be difficult, if not impossible, to reconcile all 
these facts with the assumption that an insect or parasite is liable to 
transport the disease. 

Immunity and Susceptibility — So far as immunity is concerned, there 
is but little literature. North** gives one undoubted case in which there 
had been an attack twenty-five months previously. Another patient had 
the disease in August, 1808, and again in May, 1810. Herman and 
Kober*® report a girl who had the disease in May, 1886, and died in 
the second epidemic the following year. Numerous instances are 
recorded in which several members of one family were affected. Friis*^ 
observed house and family epidemics which affected two to five persons. 
Singer*^ reports eight deaths in one family. Baxa** observed four cases 
in one house, three in another and two in a third. Brookes** also reports 
eight cases in the different branches of one family, in another there 
were five, and in still another family, four cases. Ziemssen*^ reports the 
case of two sisters who were affected. Gifford^*^ reports five cases in 
one family, one after another within a week. 

In the series of cases studied by us, in two instances the disease had 
occurred in the same family a year ago (cases 19 and 52). It is possible 
that cases 11, 13, 37 and 54 may also be instances of special suscep- 
tibility, for in these all the children of the family developed the disease. 
The same may apply to case 54, in which four out of five children were 
attacked. The presence of a special susceptibility is perhaps also indi- 
cated by the fact that in most of the families investigated, only one or 
two children out of several were affected. On analyzing the histories of 
45 families in which a number of children is noted, we find that these 
families had a total of 210 children. Of these 210, 63 became infected, 
while 147, who were probably equally exposed to infection, escaped. 
Since our own investigations have shown that many healthy persons in 
contact with cases of cerebro-spinal meningitis may harbor meningo- 
cocci in their noses, it would appear that these persons were more or 
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less immune to such infection. This immunity, of course, can be con- 
ceived as being either local (nose or meninges) or general. 

Communicability — There seems no doubt among the majority of 
observers as to the transportability of the disease, but there is no unan- 
imity as to how this is effected. W. H. Draper** observed an epidemic 
in Carbondale, Pa. He found that the disease had beg^n in two places ; 
1st, where there had been a camp of soldiers, and 2d, where some tramps 
had carried away things belonging to dead soldiers. Hirsch* expresses 
himself as follows : " Connecting with the infective nature of epidemic 
meningitis is the question of its communicability or contagiousness. 
Most observers have answered it quite decidedly in the negative on the 
ground of their experience, that those who have come into close and con- 
tinuous contact with the sick, such as medical attendants and nurses, 
have been very rarely attacked, and that patients suffering from it had 
been admitted into the wards of hospitals without any extension of the 
disease to the other patients ever taking place. On the other side, there 
are facts that tell in favor of communicability, the most notable of these 
being the observations made in the epidemic of 1837-40. In these 
epidemic the disease would seem to have been transported by infected 
troops from place to place, sometimes even to distant garrisons, where 
it did not confine itself to the division of troops originally, but spread 
in epidemic form to several other regiments. Baudin*® thinks the disease 
contagious and has collected the following interesting points : 

In 1 84 1 a battalion of troops marched from Pont Saint Esprit, where 
the disease raged, to Marseilles, which was not yet infected. Shortly 
afterward two other battalions of the same regiment returned from 
Algiers and were distributed among the barracks with the first battalion. 
A little later a case of meningitis broke out among the second battalion. 

In 1847 ^ division of troops, who had suffered much from menin- 
gitis at Avignon, was sent to Nimes. No further cases occurred here 
among them. But some healthy troops which had arrived from Africa 
also arrived at Nimes, and among these, cases of meningitis broke out 
soon afterward. 

In Orleans it was twice observed that soldiers sleepinp- next one 
another were affected. The two cases outside of the garrison were 
the mistress of one of the soldiers and her child. In St. Etienne, in 
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1840, two soldiers who shared one bed were taken sick, one within 
forty-eight hours of the other. In one of the barracks a soldier return- 
ing from guard duty lay down in a bed from which another who had 
been taken ill with meningitis had just been removed. The second 
soldier became infected and died. In Aignes-Mortes, out of the people 
living in one house five were affected, of whom four died. In Stras- 
bourg, among others, there were affected two surgeons, one clinician, 
five military nurses, seven children of soldiers and several workmen 
employed about the barracks. 

While the disease raged in Strasbourg a regiment from there was 
sent to Schledtstadt on January 21, 1841. On the twenty-ninth of that 
month the first case appeared in that town, the child of an innkeeper 
near the barracks, the inn being much frequented by the soldiers. On 
February 6, two children, the daughters of the butcher supplying the 
garrison with meat, were affected. Hirsch^ describes a remarkable 
outbreak in Algiers in 1840, a season when the disease was more than 
usually prevalent among the troops in France. Algiers is the only 
spot on African soil where the malady has ever been seen ; it is in 
intimate relations with France, and importation of the disea<^e is made 
all the more credible by the fact that its first appearance there was 
among the French troops, with subsequent extension to the civil resi- 
dents. Horner*^ suggests that in the epidemic in the hospitals of 
Washington, D. C, in 1864-5 the disease had been introduced from the 
seat of the war. Broussais*® has come to quite different conclusions 
regarding the spread of the disease. He says that the epidemic affected 
chiefly the military. It began at two points in France in 1837, namely, 
Bayonne and Narbonne. From these it spread in somewhat radiate 
fashion. The disease did not seem to be due to a transportation of the 
virus through the marching regiments, for the disease crossed the 
Italian frontier and raged in Italy in 1840-41. In no instance could 
direct contagion be demonstrated. Out of 1,041 cases there were 592 
deaths (1:1.75). Brooks** investigated the history of 112 cases and 
says : " So far as contagiousness is concerned, the answer from the 
different reporters was universally 'No.'" The only evidence that 
supported the theory was that in a few instances more than one case 
occurred in the same family. The evidence becomes less valuable, 
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however, when we find that these cues occ urr e d ahnost sunahaneoasly^ 
with each other, or were so far sepaiated as not to show any rdatiooshq» 
with each other. One of the very best studies on the qiread of thcT 
disease was made by Peterson,^ who investigated the histories of tbc= 
cases occurring in Berlin in 1895*6. By extremdy careful woik he-= 
was able to connect a series of 23 cases one with anodier. thus show- - 
ing a high d^jee of communicability of die disrase 

Original InvesHgaiians^-Tbc clinical data on which this study is ^ 
based were limited to cases occurring two or more in one house in 
the period from January i, 1905, to June i, 1905. This limitation was 
maintained because it was felt that their careful analysis would be 
more apt to throw light on the mode of transmission than would an 
analysis of the other cases. 

The bacteriological study, on the other hand, while it indnded some 
of the cases of the clinical series, sought especially to obtain data on 
the occurrence of the meningococcus in the nose. For this reason it 
embraced an extensive series of individuals, including not only cases 
of cerebro-spinal meningitis, but also pers<»is apparently perfectly wdL 

Clinical Study— The record of cases of cerebro-spinal meningitis, 
which is under the direction of Dr. Billings, is kept on the card cata- 
logue system and arranged by streets and numbers. It is therefore a. 
comparatively easy matter to run over the cards and note the names 
and addresses where several cases have been reported from one house* 
The cards from January ist to June ist numbered just about 1,500, and 
among these, 88 instances (representing 200 cases) of multiple cases 
were discovered. Lack of time prevented the investigation of all these 
88 instances, but the following results, obtained by a careful study of 
58 instances, would in all probability apply to the remainder. 

I. At 488 Eleventh avenue, Johnny, ten years old, died in March, 
after an illness of one week. He was not sent to the hospital. On May 
2, his brother. Tommy C, aged eight years, developed the disease, 
dying on the following day. There are three other children in the 
family. Besides these cases the disease appeared in (mother family in 
this house. Ed. M., five years old, was sick from March 17, about one 
week after J.'s onset. There are two other children in the M. home. 



No further contaxit can be discovered except that the children played 
together in the street 

2. Michael K., two years old, of 64 Amsterdam avenue, became ill 
witfi cerebro-spinal meningitis April 24, and died May 8. He was 
not taken to a hospital. On May 3 his little sister Agnes, aged four 
years, became ill with the disease. She has since recovered. There 
are three other children in the home. Agnes did not sleep with Michael. 

3. Nellie L., aged three years, of 317 East Thirty-eighth street, 
became ill with cerebro-spinal meningitis on March 25. Two days later, 
Mary, aged eleven years, developed the disease and died in five days. 
Nellie recovered. There are six children in the family, which occupies 
four rooms. There was another case of cerebro-spinal meningitis in 
the house (but the people have moved and it is impossible to get data 
about it). It was reported April 27 and was a child one year old. 

4- Celia M., in 425 West Thirty-first street, 9J4 years old, was 
taken ill with cerebro-spinal meningitis on March 3, and died March 4. 
Five other children at the time, the family living in four rooms. Pre- 
vious to the illness all these children slept in one bed. On April 5 
Qoe of these developed the disease and died April 6. There are no 
cats or dogs. There may be bugs. 

5. Michele T., aged five years, of 161 West Twenty-seventh street, 
died of cerebro-spinal meningitis on April i, after an illness of twenty- 
*otir hours. There were five other children, the family living in two 

^X>oins on the fourth floor. On April 19, R. F., aged 11^ years, living 
On the second floor, developed the disease and was taken to Bellevue 
%lie same day. There is very much intimate intercourse between these 
^^HTO families, children going into each other's homes all the time. The 
X5*. family also have two rooms, fairly clean. Two other children still 
l«f t. These were not aflfected. 

6. Katy S., aged sixteen months, living at 347 East Seventy-third 

street, died of cerebro-spinal meningitis on March 22, after an illness 

of one day. There is one other child. Among those who came to the 

funeral was Mr. P., living on the same floor. None of the P. children 

or Mrs. P. attended. Peter P., aged three, developed the disease and 

died on March 30. There are three other children in the family, which 

lives in three rooms; mother and father go out to work, the smaller 
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children being taken care of by a family across the street Interval 
between cases, six days. There is another case of cerejbro-spinal menin- 
gitis on the ground floor of the same house. Mary S., aged thirteen 
years, the daughter of a small shopkeeper (furniture), was taken ill 
February 16 ; she died March 19. Typical history. Two other children, 
ten and twelve years. No direct contact can be discovered between this 
family and either of the preceding. 

7. Elizabeth S., 402 East Sixty-fifth street, 2j4 years old, suddenly 
developed cerebro-spinal meningitis on the night of March 29. The 
child did not play out in the street with other children, but was taken 
out daily by her mother. The day preceding her illness she had played 
on the roof in some sand. Her mother was hanging out the wash. 
Playing in the same heap of sand was a Johanna St., age 3J4 years, 
living in the same house (model tenement). Johanna was taken sick 
two days after Elizabeth and died April 8. The St.'s keep one dog. 
Both families have excellent clean apartments, plenty of light and air. 

8. At Hospital a chronic rheumatic who had not been out- 
side the hospital for many months suddenly developed cerebro-spinal 
meningitis. Three weeks before this there had been two cas<,s of the 
disease on the same hall. All of the patients, including the rheumatic, 
had private rooms. Connection between these cases is apparently 
through the nurse, he having attended all three cases. 

9. Bartholomew M., age twenty-three years, died of cerebro-spinal 
meningitis on January 31 after an illness of two days. He was removed 
to the hospital the day he was taken sick. The young man boarded with 
Mrs. Hart, the housekeeper of the building. This woman sweeps and 
cleans the halls, etc., daily, and sets out the ashes, but does not come 
in contact with the tenants any more than an agent collecting the rents. 
On March 20, Bridget L., aged twenty-one years, one of the tenants 
living on the next floor above, developed the disease. She has since 
recovered. There are two children in the L. family; none in the H. 
No cats in either home. 

10. Joe F., aged four years, of 593 Greenwich street, rear house, 
was taken sick with cerebro-spinal meningitis on March 7 and died 
March 9. The family consists of the parents and two other children. 
They occupy two rooms. On March 11, John C, aged five years, a 
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playmate of Joe F., developed the disease and died March 14. Two 
other children in the family. Two rooms. Filthy; no cats. Joe's 
most intimate chum was another boy named Buster. This boy, how- 
ever, was not attacked by the disease. 

11. Isaac C, 174 Clinton street, aged ten years, developed cerebro- 
spinal meningitis about three months ago on a Saturday afternoon. 

TTiat same evening his brother Moe, aged four years, developed the 
disease, dying within twenty-four hours. On Monday two others. 
TThereiipon all three were sent to Gouvemeur Hospital, where they 
finally recovered. When Isaac and Moe became sick on Saturday, the 
parents sent Louis and Philip out of the house to some relatives on 
Sunday. Nevertheless they developed the disease in the latter's house 
-fclne next day. In this house these two children slept together with the 
other children in that family. Nbne of the latter, however, were 

12. Joe N., at 142 Tenth avenue, aged three years, died of cerebro- 
spinal meningitis about April 7, after an illness of a few days. One 
xxK>nth later May H., aged three years, living on the next floor above, 
developed the disease. The N.'s have one other child; H.'s have four 
other children. The children of both families play together, but other- 
'^vise there is no intimate relation between the two families. Meningo- 
crocci were isolated from the nose of Joe on the second day of the disease. 

13. Laura G., at 458 Eleventh avenue, 3J4 years old, and James G., 
five years old, developed cerebro-spinal meningitis the same day, May 
1 9. Laura died the following day, James was sent to Bellevue Hos- 
pital. On May 24, Richard, six years old, developed the disease. There 
^re no other children. They all slept together. Four rooms, rather 
dirty, very dark. 

14. Rosie S., aged nine years, at 172 Rivington street, developed 
cerebro-spinal meningitis April 18, and died April 23. A week after 
her death, Joe, her brother, aged five years, developed the disease. He 
is now convalescent at Gouvemeur Hospital. There are three other chil- 
dren in the family, which occupies three rooms. Meningococci were 
isolated from the nose of Joe on the fifth day of the disease. 
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15. Louis M., at 233 East Ninety-seventh street, aged nine wedcs, 
died of cerebro-spinal meningitis after an illness of one week. He 
was kept at home during the illness. His sister Molly also developed 
the disease. After remaining at home for eight days she was sent to 
the Presbyterian Hospital, where she died after a total ilhiess of about 
one month. Prior to her removal to the hospital, and while she was 
already sick with cerebro-spinal meningitis, Molly was allowed to sleep 
with the other children. Nine days after this removal to the hospital, 
another sister, Cecilia, aged fourteen years, developed the disease. Slv 
was also sent to the hospital and is now convalescent Beside the 
above there are three other children in the family. The rooms are fairly 
clean; there is one cat; also rats and mice. 

16. Rachel K., at 107 Forsyth street, top floor, aged seven years, 
developed cerebro-spinal meningitis about March 3, and died in three 
weeks at Beth Israel Hospital. She was at home four days before her 
removal there. The family occupies five rooms fairly clean. There 
are four other children. About one month later Elizabeth E., one year 
old, living on the same floor of this house, developed the disease. She 
died May 6; there are four other children in this family. There is 
considerable friendly intercourse, especially between the children of 
the two families. No cats in either home. 

17. Willie S., twelve years old, of 117 Norfolk street, developed 
cerebro-spinal meningitis February 22, and was sent to the hospital 
three days later. He is now well, but not yet out of the hospital. There 
are seven other children, and they live with their parents in three rooms. 
On May 15 Lena H., aged eight years, developed the disease, and died 
May 16. There are five other children in the H. family. There is 
considerable intercourse between the children of these families, and 
some of them are in the same class in school. 

18. Esther W., aged ten years, of 96 St. Mark's place, felt sick 
with headache May 15, and became violently ill of cerebro-spinal menin- 
gitis on the morning of May 16. On the night of May 16 her play- 
mate, Bella, aged 6>^ years, developed the disease and was taken to 
the hospital the next day. There are several other children in each 
family. Beside contact through the children, it was fotmd that Mrs. 
F. visited the W. child the morning she was sick in bed. May 16. 
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19. Esther S., then living at 19 Allen street, had cerebro-spinal men- 
ingitis from Jmie i, 1904, and died in about two wedcs. Her sister, 
ifebecca, developed the disease about June 11, 1904, and was taken 
to Gouvemeur Hospital June 12. Discharged cured September 14. 
1904. Since then the family has moved several times. They now 
reside at 4 First avenue. On May 19, 1905, Theresa S., aged four 
years, developed the disease and is now in Gouvemeur Hospital. There 
are now four other children at home. Three rooms, dean and light. 

20. Sarah G., at 118 Delancey street, seven years old, developed 
the disease on January 13, and died January 22. Two weeks after her 
death her sister Rachel, eleven years old, developed the disease. She 
is still sick. The family have one other child beside these. They 
occupy two rooms, quite dirty. No dogs or cats. 

21a. Louis Z., seven years old, of 85 Willet street, third floor front, 
became ill with cerebro-spinal meningitis April 30, and was taken to 
Gouvemeur Hospital the same day. Both he and his brother and 
sisters (ranging in age from one to eight years) often played with the 
children of a family, C, living on the floor below. On May 20 the 
disease broke out in the C. family (see next case). Meningococci were 
isolated from Louis Z.'s nose on the third day of the disease. 

216. Charles C, of 85 Willet street, aged nine years, developed 
cerebro-spinal meningitis on May 20, and was taken to Gouvemeur 
Hospital May 23. On May 22 his little brother, Tobias, four years old, 
developed the disease. Both are still sick. Beside these two children 
the C. family has one other small child and several older children who 
go to work. They occupy three rooms. 

22. Jennie D'A., aged 2j4 years, of 316 East Eleventh street, 
second flight, was taken sick with cerebro-spinal meningitis March 2, 
and died March 3. On March 7, Rosie, aged 3J^ years, a sister of 
Jennie, developed the disease and died within twelve hours. The chil- 
dren did not sleep together. No previous case known. Family occupies 
three rooms and consisted of the parents and six children. There are 
no bedbugs ; rooms clean. 

23. Nicholas D., 3^ years old, of 2134 First avenue, taken sick 
with cerebro-spinal meningitis February 22. On March i his brother 
C, aged four months, who had slept in the same bed with him, de- 
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veloped the disease and died April 21, There are six other children, 

mostly older. Family has three roonis» moderately dean* No cats, 

24. Camella G*, sixteen }Tars old, 2076 First avenue, third flight, 
was taken sick with cerebro-spinal meningitis March 7, and died May 
3. There are three other children in the family. While Camella was 
sick, among others who came to visit was Mrs. S,, who lived on the 
floor above. On March 28, Maria S,» daughter of the latter, developed 
the disease; she has now completely recovered. In addition to contact 
through Mrs. S., there was much contact between the other children 
of both families, who constantly played together. 

25. Eddie S., of 1699 Third avenue (eleven years old)» had cerebro- 
spinal meningitis in December and died just before Chirstmas. Among 
his chums was a boy named C, living across the street ( 1650 Third 
avenue). In addition to this, the other C and S. children were very 
good friends and visited each other's homes frequently. On February 
24, Theresa C, (sister of the C boy), aged 5J4 years, developed the 
disease and died February 25. On February 25 her sister Kate, 2}^ 
years old» developed cerebro-spinal meningitis and is now in the hos- 
pitaL On February 27 Maggie, aged seven years, developed the dis- 
ease. She recovered, but is deaf. There are four children still left. 
Interval between S. and C cases, two months. Intervals bet%veen the 
three cases occurring in the C family were one and two days. 

26. Pauline P., of 3 Hester street, aged eleven years had cerebro- 
spinal meningitis March 18, and died the same day. Besides the parents 
there are four other children, also one woman with a baby. All these 
live in three rooms. On the same floor in the front of the house lives 
a family, F., who are very friendly with the P. family. The children 
are always in and out of the apartments. On March 25 Mary F. 
developed the disease and was taken to Gouvemeur Hospital next day. 
She has now recovered. There arc three children and the parents in 
the F. households 

27. Sadie S., at 78 East One Hundred and Thirteenth street, eleven 
years old, became sick with cerebro-spinal meningitis March 10 (Har- 
lem Hospital, then Bellevue; recovery). Her brother Max also de- 
veloped the disease twelve hours laten Recovered, Mrs. S. says the 
girl complained of fever and chilly sensations for two days prior to 
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onset. She insisted, howev^er, on going to school. During this prodro- 
mal stage there were no headaches, no vomiting. 

28. Liboria C, ten years, Joan C, eight years, and Ernesto C, seven 
years, of 431 East One Hundred and Fifteenth street, all developed 
cerebro-spinal meningitis on the same day about two months ago. 
Ernesto died. No trace can be found of source of infection. 

29. Francesca M., of 195 Elizabeth street, was taken sick with 
cerebro-spinal meningitis about March 10. She ran a typical course 
for twenty-two days. About April 5 she had a relapse and was taken 
to Bellevue April 27. On April 17 Joe M., seven years old, a brother 
of the preceding, suddenly developed the disease. He had not slept 
with the patient. The grandmother of the children suddenly became 
sick with cerebro-spinal meningitis on April 22, and died in Bellevue 
April 29. She had not slept in the same room with either patient. The 
family occupied three rooms on the top floor of a dirty tenement. No 
cats or dogs. Bugs probably present. Meningococci were isolated 
from the nose of Joe on the twelfth day of the disease and from the 
nose of the grandmother on the fourth day of the disease. 

30. Katy K., five years old, 224 West Sixty-seventh street, died 
of cerebro-spinal meningitis about five weeks ago after an illness of 
one week. One week after the onset of the disease, Jennie L., also five 
years old, and living on the floor below, developed the disease. No 
direct connection can be made out and no good history obtained. 
Neither family at home. It is very likely, however, that the children 
would play together, as they are of the same age. 

31. Kitty T., aged three years, of 308 West One Hundred and 
Thirty-fifth street, died of cerebro-spinal meningitis about one month 
ago after an illness of three weeks. A week after she was taken sick 
the baby, Tony, one year old, developed the disease and died in ten 
days. There are no cats or dogs about ; there may be bugs. 

32. Francis C, aged two years, of 20 East One Hundred and 
Thirty-second street, became sick with cerebro-spinal meningitis on 
February 16 and died two days later. His father, a carpenter by trade, 
did not feel quite well on February 17 and became very sick on Feb- 
ruary 18, in the morning. He died February 22. There are two other 
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children and the mother still living. They have returned to Carbondale, 
Pa. Family occupied four rooms on top floor, all light; no cats or 
dogs. 

33. Gertrude F., three years old, 124 East One Hundred and Eigh- 
teenth street, became sick with cerebro-spinal meningitis March 27, and 
died within twenty-four hours. Four days after her death her sister 
Flora, one year old, developed the disease, and died May 12. There 
are two other children. Flora was taken to the hospital at once. 
Family occupied four rooms, fairly good condition. Had no pets. 

34. Lester G., of 235 East One Hundred and Second street, tc^ 
floor, aged 2j4 years, was taken sick with cerebro-spinal meningitis 
on March 25, and died May 6. There were three other children in the 
family, but they did not sleep with patient. The eight-year-old child 
of the janitress, Mrs. L., living on the ground floor, developed the 
disease, and died in a few days. There is but little intercourse between 
the families, and the children do not play together (Mrs. L., has three 
children). Mrs. L. visited the G. family once at the beginning of the 
illness. It was about a month, she says, before the illness of her own 
child. The G. family did keep a cat; there are a few bedbugs; no 
roaches. No cats or vermin (?) in the other house. 

35. Henry W., aged thirteen years, 206 Broome street, was taken 
ill with cerebro-spinal meningitis suddenly and taken to the hospital 
next day. Eight days later his brother Aaron, aged six years, de- 
veloped the disease. Both patients recovered. There are five otiier 
children in the house and the family occupies three rooms. There 
are no bugs ( ?) , but two cats. Interval, eight days. 

36. Kathleen S., 115 East One Hundred and Second street, aged 
sixteen months, was suddenly taken ill with cerebro-spinal meningitis 
on March 12, and died on March 14. Five weeks later her brother 
Daniel, 3^ years, developed the disease, dying two days later. There 
are no other children in the family. Both patients slept with their 
parents in one large bed, and they slept there even while sick. Inter- 
val between cases, five weeks. There are no cats or dogs and no 
vermin. The rooms are moderately clean. 

37. Baby H., eleven months old, at 208 East Ninety-sixth street, 
top floor, developed cerebro-spinal meningitis about April 2 (is still 
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alive). Besides the parents there are two other children. Across 

the hall on the same floor lived the family O., with three children, 

who visited in the H. apartment constantly. On April 6 or 7, Mrs. 

0. says her daughter, Wilhelmina, aged eight years, was in the H. 

apartments and hung about Mrs. H., who was carrying her sick child 

about. On April 8, Wilhelmina became sick with typical symptoms 

of cerebro-spinal meningitis, and died April 11. Both apartments are 

quite clean, large, well-lighted and well-ventilated. No bugs; no pets. 

Interval between onset of two cases, six days. 

38. At 308 East One Hundred and Sixth street, third floor, rear, 
there lived the families C. (man, wife and two children), and Ch. 

C»^^an, wife and baby). Altogether they have three rooms (history 

ol^tained from neighbor as people were not at home). One of the 

fe5«.bics became ill with cerebro-spinal meningitis and died. The second 

^«^by became ill two days after the first. Apartments in the house 

"^'"^ry dirty. No cats. Interval, two days. 

39. John R., fifty-three years old, of 407 East Sixtieth street, died 
*^ cerebro-spinal meningitis on April 3, after an illness of four days 

""here still remain of the family the wife and one son. Next door to 

. lives the family P., relatives of the former. During the illness and 

the funeral, Mrs. P. was in the R. home frequently. Some of the 

^^^ildren were there also. Ten days after the funeral Nellie P., thir- 

^%^en years old, developed cerebro-spinal meningitis. She is now recov- 

^^xing. The P. family occupy four rooms. Besides the mother there 

^^re six children. 

40. Rosie B., of 231 Eldridge street, was a patient at Gouverneur 
Xlospital suffering from cerebro-spinal meningitis. She ran an aypical 
^rourse. Had slight tenderness at the back of the neck. Some diffi- 
^nilty in walking during convalescence. There was no eruption. Tem- 
perature dropped by crisis. No lumbar puncture was made. Max 
X.» brother of the preceding, was taken sick about three weeks later 
and also ran a very atypical course. No rigidity, no Kemig sign. 
Had a peculiar macular bright red eruption which was regarded as 
possibly scarlet A diagnostician from the Department of Health, 
however, pronounced it not scarlet. The spots were very close to- 
gether and all over body. They resembled typhoid spots. Tempera- 
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ture dropped about the tenth and eleventh day. Spinal puncture 
was made three days after that (for diagnosis). It showed very many 
meningococci (Dr. Goodwin). 

41. Theresa S., at 329 West Thirty-ninth street, was taken ill with 
cerebro-spinal meningitis on March 24, and died within twenty-four 
hours. Her sister, Rosie, who slept in another bed, developed the 
disease twelve hours after Theresa. She died in three days. There 
are five other children in the family. 

42. Rosa P., aged six years, living at 222 West Thirtieth street, 
was taken ill with cerebro-spinal meningitis some time in January, 
dying in twent)'-four hours. Six days later her mother developed the 
disease and died in forty-eight hours. The mother had about ten 
children, some of whom were married. Five unmarried children, 
however, still lived with her. Four rooms, quite clean, top floor back. 
Plenty of light. There is one cat. Bugs (?). 

43. Evelyn D., five years old, of 147 West Sixtieth street, devel- 
oped cerebro-spinal meningitis after an outing in the park. Her mother 
says the girl fell and struck her head. But there was no loss of con- 
sciousness and child appeared to be perfectly normal after the acci- 
dent until about twelve hours after. During the night she was sud- 
denly attacked with vomiting, headache and fever. Her physician 
v;as positive of the diagnosis cerebro-spinal meningitis. She died 
on April 10. There were no other children in the family. Just one 
week later a chum of Evelyn, living one floor lower in the same house, 
Annie McC, eight years old, developed cerebro-spinal meningitis and 
died in two days. Mrs. McC. says that during Evelyn's illness and at 
the funeral, her children had all been up to see Evelyn (there were 
five McC. children, all older than Annie). 

44a. Julia C, of 406 West Forty-second street, six years old, taken 
sick with cerebro-spinal meningitis on May 3. Three days later her 
sister, E., three years old, developed the disease. Prior to Julia's illness 
she and Elizabeth slept in the same room, but not in one bed, Julia 
sharing a bed with her little brother, John. There is one cat in the 
house. No bugs; plenty of room. Clean (Elizabeth had been subject 
to repeated attacks of convulsions for a couple of years. Mother 
thinks perhaps cerebro-spinal meningitis diagnosis not true). Both 
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children were i^bqi id ScDstk aieer ^mgif^ -cs 
both died there. 

44&. Jnla C. anmnrc & iiiur'i^j.ca. s * - ■ ■! -rm- srTer 2x11 
had told her Trmriirr n: £ gir nnng: soc use ^irci grgirir - smi? — "■!- , 
gxtis. This case -vas ioottCL m anL jjui iS L 11 k j^^s: 1^ .^rzi rocr 
years, of 44S Wcs: Jjrrg^-jcmnir srnsei r^ ^ccsf sus^ r 2sac: 
FebmaiT 6 and sarpcc a: nnrnf nnti -^grri ^ Tins: s& ■ *■•■■»■■: -2: 
sdxxd for tbree or nor oexs. Ti^gnnsK n: s=r Iintssf xr- *- »•■ -m g* 
tbongli she bad igi«ei g Vanani^. -vcs '«=r' miwr^r -zrr xsxr. z. zxr iki. 
She lost ocosadB^ue £e^ anL -vcs mr abe n vajc ^d ujaa . sk 
rec ov er e d. Her phiMiaL gu rmriun a t: r r-rain-Ena. 'f !fc . » z 

45a. Caroline T-. cb -4^7 "vT-s: ?meft sn-s: 4ir"rmr iizr- r^zrn 

six jrears old, vas B:k ce^t jl I^2riarr vilr ssTsgn-gTrg; TTtr;.„:%*is= 

and died at the end oi "ffaiff -rrmm^ TnE* ac* twi aner rnLcr-i n tic 

home (aged c^;ht and ime yaa . Zm iunxe rrmB?ST=^ a: -znrst tddzs. 

TTictc arc no dogs, no csosl. Cjuifrsi. w: al nvsr Tie inntrtsr gzsn^ 

o\at to wofk by the drr. Oil nit ^1 -im i f fczr ic ms irofsat ir ta* snitt- 

"^^akcr shop of R. Here a bqr. ?aiL iL. aKi: rwi ysua . arvisircei ::=r^ 

^vx>-spinal meningitis oc Apci! jI^ "iraf Tai?T 11 zm iugiif. js: AiirL 

-^^j and died there April A Ticrt ar» rwi mer mLcr'SL luasr n: rrc 

*^oiisc. Besides die shop ihe Tarnvj nai* rwi jmnr n^ons aiil7 Zssrt 

^fc^-xe no cats or dogs. Apaimrni TTKtfrrrcts'jT rtrsrr. 2i if urc pissnut 

'^O connect this case d ire c dj wir sac pre2sim£:. ^:ra£i i^ rmrs* ±e 

^^liildren may have come in cocraa -wizt, t2£r inz^fr. 

45ft. The J. giri attended a kindcr^garas: rrmrrfi -m-" a 5=:lI p-b- 

Vic school (eight small rooms). Kr e cL j nexi d^Dc tc tris sebicl, cane 

of the pupils, S. by name, died of ccreijro-fpiaal -nr i '-t ^lLs I>ece=dber 

^i. He was in the class ahead of the kindergaiten, and of cocrse n;ay 

liave played with the J. girL Xo positive connection between the cases 

^:an be established. 

46. Blanche M. was ill with cerdiro-spinal meningitis in 266 West 

Thirty-ninth street, and died. One of her chums was Kitty A., a class- 

mate from school. Mrs. A. was afraid Kitty might contract the disease, 

so to<* her to the country after Blanche's death. Mrs. M. has recently 

heard of Kitty's death from the same disease. 

Vol n. Slg. 12. 
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47- No. 443 East Thirteenth street, a four-story tenement with a 
rear house. The following cases have occurred there, but it is not pos- 
sible to find the connection between them: About six weeks ago a 
boy living on the second floor front, east, developed cerebro-spinal men- 
ingitis, dying in twenty-four hours. There is one other child, seven 
years old, but not affected (cannot find out name of the family). About 
two weeks later, James C, living on the top floor front, developed the 
disease. He is still alive (May 13). There are no other children in 
this family. Parents say James did not play with children of the first 
family. Two weeks after the onset of C's ilhiess the disease appeared 
on the ground floor in the family of V., who keeps a butcher shop. His 
daughter, Annie, became ill and died in four days. There are two other 
children, but they were not affected. No cats; no dogs. Two days 
after death of Annie V., a baby, R., living in the rear house, second 
floor, was taken ill with cerebro-spinal meningitis. She died (?). No 
other children in the R. family. No intercourse can be made out 
between the various cases. A child died of cerebro-spinal meningitis 
in the family of L., 445 Thirteenth street, who keeps a saloon on the 
ground floor. His child was nine years old and died after an illness 
of five days. Typical symptoms. This was about six months ago. 

48. Mrs. S., of 501 East Seventy-sixth street (tenement) had a 
baby sick with cerebro-spinal meningitis from February 10, 1905. The 
child died March 7. Among those who came to express their condo- 
lences was Mrs. Schn., living on the same floor, who stayed but a minute 
or two. On March 18 the latter's thirteen-year-old son developed tiie 
disease and died two days later. No other contact can be discovered. 
No other children. Each family occupies three rooms. Interval between 
cases, eleven days. 

49. Mrs. W., of 871 First avenue (tenement) had a child die of 
cerebro-spinal meningitis on February 24, after an illness of three days. 
On March 17 the nine-months-old baby of Mrs. J., the janitress, 
developed the disease and died in ten days. Mrs. J. lives two floors 
below W., and although she renders no real janitor service (no dumb- 
waiter), visits the tenants to collect the rent. Interval between cases, 
twenty-two days. It may be remarkable in passing, that Mrs. W. lost 
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^ child of cerebro-spinal meningitis in March last year, eleven months 
^ero. At that time she lived in this same house. 

50. In 75 Baxter street, an Italian family, B., living on the fifth 
floor of a large tenement, had a baby aged eight months sick with 
c:erd>n>^inal meningitis. Eleven days after the onset the baby's 
brother, eight years old, developed the disease and died in two days. 
On the seventh floor of this tenement lives another Italian family, C. 
Their baby, one year old, was taken sick with cerebro-spinal meningitis 
about three weeks after the B. boy had died and while the B. baby was 
sick in the house. The C. baby died in a week. There are other children 
in both families, and they all play together. 

51. In No. 13 Little West Twelfth street, Mrs. F. had her four 
children all stricken with cerebro-spinal meningitis within a few days. 
All of them were at once sent to St. Mary's Hospital. Two of them 
died, one March 9, the other March 11. On the death of her two chil- 
dren Mrs. F. visited a family D. living on the floor below, and cried 
a gresLt deal as she related her story to Mrs. D. Five weeks after the 
last child had been taken to the hospital, and about the same time since 
Mrs. F.'s visit just mentioned, the D. baby developed cerebro-spinal 
nreningitis. The following day the five-year-old boy was taken sick, 
and three days later two more developed the disease. Three of these 
*ia.ve died. There is considerable intercourse between the families. 
A.t the time these facts were elicited, four days after the last 
^^f Mrs. D.'s children had been sent to the hospital, nasal swabs were 
*^Jcen from both Mr. and Mrs. D. Both were found loaded with 
'Meningococci. 

52. At 517 West Forty-sixth street, a young man, A., developed 
^^rebro-spinal meningitis suddenly after playing ball in Central Park. 
^^e was treated at home for four days, and then sent to Roosevelt Hos- 
t^ital, where he died in two days. During his stay at home he had been 
Cursed by his mother, Mrs. R. She developed the disease five days after 
tlie boy's removal to the hospital and died in two days. Interval 
l^etween cases, five days. 

53. At 428 West Thirty-seventh street, Kate D. developed cerebro- 
spinal meningitis on March 30 and was removed to the hospital the 
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next day. Her baby brother, thirteen months old, was taken sick dcv 
days after this and died in one day. Interval between cases, eleven da] 

54. At 158 West Twenty-eighth street, a boy 2j4 years old, t 
child of a fruit pedlar, M., developed cerebro-spinal meningitis. I 
was sick only one day and died March 29. Five days later two otb 
children were taken sick. One of these has comptetely recovered; t 
other is still living (iv-i8) in the hospital. Interval between first m 
second case, five days. A nasal swab taken from Mrs. M., foartd 
days after the children were sent to the hospital, showed very nuu 
meningococci. Swabs made from the other children and from the co 
valescent case were negative. 

55. In 86 Horatio street, Mary, aged six years, was taken ill wi' 
cerebro-spinal meningitis on Christmas eve. She was sick for aboi 
two months and recovered, although deafness resulted. A week aftx 
the onset, the girl's aimt, Elizabeth R, who lived in the same apartma 
and had nursed the girl, developed the disease and died after an illne 
of one week. Two weeks after the funeral of the aunt, and while f 
first case was still in the house, a little baby sister of this first patie 
became ill. She died after an illness of five weeks, during which tii 
she had many convulsions and high fever. (The attending physida: 
said she died of convulsions due to teething and that she did not bai 
cerebro-spinal meningitis.) 

56. At 131 Thompson street, a boy. A., eleven years old, developer 
cerebro-spinal meningitis and died in twenty-four hours. Two mootb 
after this two other children living in this apartment, one a brothel 
A., aged six, the other a cousin, G. (aged four years), of the firas 
patient, became ill. Both died after an illness of three or four dayi 
Interval between the occurrence of the cases, two months. 

57. At 515 East Twelfth street, John E., two years old, was takc3 
sick the beginning of March. Three weeks later, while the first patten 
was still alive in the house, his brother (eight months) Andrew dc 
veloped the disease. Both died about April 7. 

58. At 307 East Forty-fifth street an Italian family, S., have 
girl aged 3J4 years, sick for the past two months with cerebro-spinS 
meningitis . A month after the onset the two-year-old boy in the faimt 
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P., living on the floor above, developed the disease. Both patients 

still sick. There are other children in both families, but these are 

not ill. 

The 58 instances represent 144 cases, as follows : 

39 instances with 2 cases to a house 78 cases. 

15 instances with 3 cases to a house 45 

3 instances with 4 cases to a house 8 

I instance with 5 cases to a house 5 " 

I instance with 8 cases to a house 8 '' 

In 34 of these 58 instances there was an interval of varying length 
between the death or removal of the first case and the onset of the 
disease in the subsequent case or cases. The length of the interval 
may be tabulated as follows : 

In 14 instances it was from i to 7 days * 

In 5 instances it was from i to 2 weeks. 

In 4 instances it was from 2 to 3 weeks. 

In 3 instances it was from 3 to 4 weeks. 

In 2 instances it was from 4 to 5 weeks. 

In 3 instances it was from 5 to 6 weeks. 

In 2 instances it was from 7 to 8 weeks. 

In I instance it was 3 months. 

The incubation period of cerebro-spinal meningitis is usually con- 
sidered to be about four days. If, therefore, we subtract from the 
above 34 cases the nine which developed within four days, we have 
25 cases in which the question arises as to where the infecting organism 
was harbored in the meantime. 

This question is answered, in part at least, by the results obtained 
by the bacteriological examination of nasal swabs from the parents 
of some of the children sick with cerebro-spinal meningitis. In three 
cases of the present series a large number of meningococci were ob- 
tained in cultures from these swabs (See cases No. 51 and 54). That 
the organisms are really meningococci will be seen by a study of Dr. 
Goodwin's paper on the bacteriology of the meningococcus. It may 
be added that in one of these cases the organism was obtained fourteen 
days after the last contact with patient, and in the other four days 
after such contact. Meningococci were also isolated from the nose of 

•In nine of these 14 it was four days or lest. 
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fire ques stdfering from cerd>ro-q>iiial meniiighis. (Cases 12, 
2ia and 29.) 

In 18 of the 58 instances studied the second case developed 
the first was still in the house. The interval between the onsets in 
instances was as follows : 

In 3 cases it was i day. 

In 4 cases it was 2 days. 

In I case it was 3 days. 

In I case it was 5 days. 

In I case it was 6 dajrs. 

In 4 cases it was 7 days. 

In I case it was 9 days. 

In I case it was 11 datys. 

In I case it was 21 days. 

In I case it was 30 days. 

In three of the instances encountered the disease occurred in die 
families of janitors and seems to have been communicated to or by 
them in the ordinary intercourse with the tenants. These are cases 
Nos. 9, 34, 39. 

In two instances the disease appears to have been contracted in 
school. Cases no 44b, 45b. 

In four instances mothers or other relatives taking care of children 
suffering from cerebro-spinal meningitis developed the disease. Cases 
29, 42, 52, 55. 

Period of Incubation — Case 7 of this series is of considerable inter- 
est, for it throws some light on the period of incubation. In this case 
two children developed the disease within two days of each other, 
and the only contact between them had occurred a day previous to 
the onset in one of them. If both children became infected from a 
common source the incubation period is one day for one child and two 
days for the other. If, however, the second child was infected from 
the first, the incubation period is exactly three days. The latter as- 
sumption seems the more likely, for this period of incubation agrees 
more closely with other cases in the literature. Thus Richtei'* gives 
the case of a woman who visited a house in which two children were 
sick with cerebro-spinal meningitis. She stayed in the house one day 
and then visited her uncle. Four days later she became ill with cere- 
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bro-spinal meningitis. During the last few days of her illness she was 
visited by a young man, who in turn developed the disease in a mild 
fcMm four days afterwards. At the end of five days he was able to 
return to business. Five days after his return one of his fellow clerks 
developed the disease. 

Dwelling Infections — ^There are practically no references in the 
literature to " dwelling or house infections," such as are seen in tuber- 
culosis. As a rule, when more than one case is mentioned as occur- 
ring in a house or building the infection appears to have been a more 
direct one. In the present investigation we have not met with a single 
instance of true " house infection." In view of the feeble vitality of 
the meningococcus, this is about what was to be expected. 

Summary To summarize our knowledge concerning the epidem- 
iology of cerebro-spinal meningitis and the mode of infection we may 
say: 

1. The disease has occurred in several large epidemics during the 
past century; sporadic cases are met with in the periods between these 
q>idemics and constitute the link between the epidemics. 

2. We do not know the circumstances giving rise to these epi- 
demic outbreaks. 

3. The epidemic form of cerebro-spinal meningitis is almost invari- 
ably associated with the meningococcus of Weichselbaum ; the sporadic 
cases are frequently associated with this organism. 

4. During the first week of the disease the meningococcus is present 
in the nasal mucus in fully half of the cases; later in the disease it 
is found in a smaller fraction of cases. It also occurs in the nasal 
secretion of some persons who are in close contact with cases of cere- 
bro-spinal meningitis. In our series this was about 10 per cent, of the 
persons examined. 

5. The meningococcus has a low vitality, being rapidly killed by 
drying and on exposure to sunlight. This makes infection by dust 
extremely improbable. 

6. The disease seems distinctly communicable in the sense that the 
organism is transmitted from the nasal secretion of one person to 
another. The transmission of the organism, however, is not synonymous 
with transmission of the disease. 
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7. The suscq>tibility of the individual is an important factor in the 
development of the disease. 

8. It seems unlikely that infection is frequently due to trauma or 
the result of overexertion. 

9. Cerebro-spinal mening^itis in other animals seems to have no 
connection with the disease in man. The subject, however, has not 
been sufficiently worked out to admit of positive statements. 

10. There is no evidence to show that the disease is carried by 
vermin or insects. 

11. The disease in some epidemics affects mostly infants, in others, 
older children, and sometimes chiefly adults. The reason for this is 
not at all clear. 

12. The period of incubation seems to be short, from one to four 
days. 

13. There is no evidence of the occurrence of "dwelling infections." 
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The communicability of cerebro-spinal meningitis is also well shown 
by a report made to the Health Board in 1872 by Dr. Moreau Morris, 
City Sanitary Inspector. His report is so interesting that part of it is 
here reproduced. 



648 



EProEinC CEREBRO-SPINAL MENINGITIS. 

Bt Mgkeau Moms, M« D., 

Cifjr Samiiary Inspector. 

CFnm Ik Aaonl Rcyoit of ife Board of Heahli, 18^1-72.) 

The folDomiag report 00 dns disease is the result of investigation: 
azxl rca>rds in the Borean of Sanitary Inq>ection of the Health Depart 
mcnt. whicfa were made by its officers during the recent epidemic whicl 
appeared for the first time, as an qiidemic, in The City of New Yoili 
at the beg innin g of the year (1^2). Iscdated cases had occurre 
dming prcrioiis years as the records of the Btireau of Vital Statistics 
this Department show. Deaths had been recorded from ''Cerd>rQ 
spinal Menisgitisr in 1866, 48; in 1867, 32; in 1868, 34; in 1869, 42 
in 1870, 32; in 1871, 48. The statistics of the disease as recorde 
therein are inconqdete, as some physicians failed to recognize it, frof 
want of personal familiarity with the affection during the b^;inning c 
the epidemic ; and some neglected wholly to comply with the law in n 
spect to reporting their cases to this bureau. It may be approximate! 
estimated that probably about one himdred cases were thus not recorde 
to the bureau, which eventually recovered ; which estimate should entc 
into the percentage of deaths to all cases. 

During the early part of January, 1872, reports of " new form c 
disease" began to reach the Bureau of Sanitary Inspection. Som 
called it " spotted fever," others " epidemic meningitis," a fever resem 
bling t>i)hoid, and t^-phoid complicated with acute meningitis. 

♦ ♦♦♦♦♦♦ 

The statistics of the disease as it prevailed in this city, and as reporter 
to the Health Department, from January i, 1872, to November i, 187^ 
are here presented in a tabular form: 

Total number of cases reported 99 

Total number of deaths reported 7^ 

Total number of houses in which cases occurred 83J 



Number of honscs in which i case occnrred 741 

Number of houses in which a cases occurred (SB 

Number of houses in which 3 cases occurred 13 

Number of houses in which 4 cases occurred i 

Number of houses in which 5 cases occurred a 

Number of cases reported from hospitals included in the above total 60 



By these statistics it appears that by far the largest proportion of 
cases occurred in different houses, 741 houses having but i case in 
each, out of the whole number of 835 houses in which it occurred, and 
this fact also strikingly illustrates the fact of its non-contagious char- 
acter. Indeed it must be conceded that so large a distribution of single 
cases, had this disease been one of the contagions, must have added 
'thousands to its numbers, and whole households have been stricken 
"^¥ith it, instead of confining itself to one susceptible victim. 

The greater susceptibility and fatality in youth is also strikingly 
exhibited in the large number attacked under 15 years of age, as shown 
in the accompanying table. 

Total Number of Deaths from Cerebrospinal Meningitis as Recorded in the 
Bureau of Vital Statistics Under Their Respective Ages and Sex, for 
the Period from January i to November i, 1872. 
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404 

357 
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I. Albert Brown, residing at 443 Eleventh avenue, aged 6 years 
and six months, was, on the forenoon of January 30, 1872, kicked in 
the side by a boy, and fell, striking his head against an iron railing. 
At I o'clock p. M. he reached home, but made little complaint of his 
injury until toward 7 o'clock that evening. He died on the morning 
of the 31st at 4 o'clock. No physician saw him whilst ill, and there is» 
therefore, no account of the symptoms. 



At post-mortem exammation by the Deputy Coroner, Dr. Beac^^ 
showed a dun layer of extravasated Uood covering the surface of tt-^ 
brain, and extending to its base with bloody serum in the ventrided^^ 
Dr. B. looked on the case as <Mie of concussion of the brain with ruptur^*^ 
of a small vesseL There was a large patch of ecch3rmosis at the sigfc^ 
of the Iddc, but no signs of peritonitis or other abdominal mischief^' 
Some dark purple spots irregularly scattered over the trunk wertf^ 
noticed. 

2. Maximillian Brown, age four years, in good health during tiie - 
day and playing up to 4 o'clock, was, at 1 1 o'clock p. m. February 4, 
1872, seized with vomiting and spasms without loss of consciousness. 
He seemed in a fright and called constantly after his lost brother, case 

I. He was seen at midnight by a physician. He died February 5 
about 7 A. M. The medical attendant states that the brain syn:iptoni8 
were prominent; he did not look for any eruption. Meningitis was 
reported as the direct cause of death. No autopsy. 

3. Theresa Brown, age 13 years, was taken, February 6, at 2 o'clock 
A. M. with pain in the head, moaning and crying out She was seen 
by Dr. Sewell at 9 a. m. She had been sitting up during the night at 
her brother's " wake," and had been much aflfected by the sudden death 
of her two brothers. When first seen intelligence was perfect, the pulse 
rapid, the skin of natural warmth and moisture. There had been some 
vomiting. She complained only of pain, not severe, over the whole 
head. Bromide of potash was ordered, with sinapisms to the feet and 
nape of the neck. 

February 7, 10 o'clock a. m. — She was in much distress, complain- 
ing of her head, and her mind was wandering. The pupils were some- 
what dilated. Intelligence good. There was much hyperaestfiesia of 
the entire surface, with tenderness of the large joints, which she said 
was rheumatism, having <Mice suflFered from it Pulse 120 in the 
minute, and of good volume. The tongue was covered with thidc 
white fur, but was not dry. She had not slept during the night; had 
vomited, and the bowels had been moved. At 4 p. m., she still com- 
pbmed of her head and limbs. The inhalation of chloroform had 
rocttred some sleep. A petechial eruption, not abundant, over the 
nuk and thighs. It varied in size from a pin's head to a canary seed; 
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did not disappear on pressure, and was of a deep purple hue. A diag- 
nosis of " spotted fever " was made, morphia, half a g^ain every second 
hour, beef tea and milk punch were ordered. February 3, 9 a. m. — 
Pulse 120 and feeble; extremities cool; tongue and purpuric spots as 
before. Still complained of head and of great sensitiveness of the skin. 
Much delirium and crying out, but the intelligence was good and at- 
tention easily secured. Body near 98 Fahr., treatment continued. At 
4 p. M. she was more composed; the purpuric spots were paler; face 
a little flushed; skin natural; pupils contracted readily to light; pulse 
116 and with more volume; mind clear; tongue unchanged. February 
9, 10 A. M. — Passed an indifferent night, having been restless and deliri- 
ous. Pulse 130 and feeble; skin warm; tongue whitish. For the first 
time since her illness says that she had no pain in the head or elsewhere. 
Petechiae present, urine free, bowels open. Treatment continued. 

At 7 p. M. the pulse was 116 and fuller; no pain; had rather an un- 
easy day, though she slept at intervals. Takes milk and beef tea mod- 
erately. 

February 10. — Had been restless and delirious all night, and ag^in 
complains of pain in head. Pulse 108 and of good character. Erup- 
tion less and of a paler hue ; tongue more coated but not dry. 

February 11, 2 p. m. — Had slept soundly all night; pulse 86-88; 
eruption nearly gone ; no pain in head or back, though a little in limbs. 
Skin rather cool, particularly of the extremities ; tongue clearer. Sitting 
up ; taken milk and broth freely. 

February 12. — Slept well; very irritable; pulse 96; a little pain in 
head and back of neck ; eruption scarcely visible ; tongue clearing ; lips 
parched and dry; skin rather warm; urine free; clear with no change 
on the application of heat ; bowels costive ; drinks milk punch. Subse- 
quently recovers. 

4. Bertjold Brown, age 11 years. Was first seen on the morning 
of February 7, about 10 o'clock, lying on a couch, moribund, with a 
cadaveric expression, and deep ictercode hue. Pulse very rapid and 
scarcely perceptible, skin dry and hot; mind not clear and he could 
hardly be roused; pupils contracted ; complained chiefly of his head. He 
had been to his brother's funeral the previous afternoon, a distance of 
six or seven miles. He seemed well on his return home and ate a hearty 
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supper. Between 7 and 8 on the evening of tbe 6tfa of Fd>rtiary he 
sickened, with pain in the head, vomiting, purging and chill. There 
had been no convulsions. He died at 2 p. m. February 7, eighteen hours 
after he was first attacked. 

"Autopsy — February 8, 11 o'clock a. m. — ^Rigor mortis strongly 
marked. An eruption similar to that of the girl's (case 3) but in 
greater. Only on the body. The serous and mucous coat of the stom- 
ach showed purpuric spots similar to those on the body. It was also 
scattered, though less abimdantly, over the peritoneal coat of both 
small and large intestines, lungs, heart, liver and kidneys were healthy. 
The blood was fluid. The whole of the surface of the brain was in- 
tensely congested, the veins and sinuses being gorged with very fluid 
blood, though not entirely devoid of coagula. On section of the brain 
little points of blood netted out everywhere. The ventricles were 
nearly dry. Consistence of brain natural. No exudation or purulent 
matter found. 

5. February 10. — About midnight the baby, one year and three 
months old, was taken suddenly ill ; she vomited and had several loose 
stools. There were slight muscular spasms, but no decided convulsions ; 
she died at 9 a. m. The body was covered with an abtmdant purpuric 
petechial eruption. 

Description of premises — ^This family lived on the ground floor of a 
house which was one of a row. of wooden buildings, whose cellars had 
been made by filling up and grading of the avenue in front, and of the 
yards in rear. A good stone wall foundation had been built underneath. 
The apartments occupied were (a) a mediimi-sized front room, used as 
a tin shop and store; (b) a rear room, used for the general purposes 
of the whole family; (c) a small passageway leading from the front 
to the rear rooms in which some of the children usually slept in a 
small crib, and (d) a bed room between the rear room and shop. In 
this bed room which had no other means of ventilation than the door, 
the father, mother and some of the children slept. The whole family 
was thus chiefly confined to the rear room and the small tmventilated 
bed rooms one floor on a level with the street and yard. 

At No. 6 Lewis street there were 4 deaths, two girls, aged respect- 
ively 18 and 20, and two children, they all slept in a room 10 by 15 feet 
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p&rent and colorless. Weichselbaiiiii found it necessary to transplant the cnl- 
tures every two days in order to keep them alive, as they were found to die 
usually in from three to six days. The coed themselves were mostly in pain; 
some were single, and a few in tetrads and small heaps. The single coed were 
round, the pairs flattened at the apposed ends. The coed varied greatly in size 
and staining, the larger forms, which stained more deeply, being sometimes twice 
as large as the smaller, more faintly staining ones. They were mostly intnod- 
lular in the exudate, and were found only in small numbers in the tissues. M 
the cultures were Gram negative, and grew well only at blood heat They <^^ 
not grow at all at 26^ C. 

In 189s, H. Jaeger* published the results of the study of fourteen culti^^^ 
isolated from typical epidemic cerebro-spinal meningitis. The organisms .^ 
isolated differed from those of Weichselbaum and more recent investigator^^, 
the following characteristics: There were short chains of four to six elem^^^^ 
present in all the cultures, and in two cultures there were long chains of twe^^^^ 
to thirty. He describes the cultures as being sometimes Gram positive and soir^^ 
times negative. However, he never found Gram positive cocci in the tissues. li^ 
cultures grew at lower temperature. The viability of his cultures was mu^^ 
greater, one culture in broth living forty-three days. The culture stood dryin^^ 
for ninety-six days and pus dried on linen gave a growth of the coed afte^^ 
127 days. A capsule was present in the smears. 

A. Heubner," Jaeger's strongest supporter, describes cultures from four case^^ 
which were identical with Jaeger's. Jaeger, in his artide of 1899^* still dingi^ 
to his description of 1895. In 1901* he decides that the meningococcus has no ^ 
capsule, but in other points holds to his original position. 

Between Jaeger's first and last papers a series of investigations had been 
carried on which demonstrated to most bacteriologists that either he had failed 
to isolate the true organisms exciting the disease, or had allowed contaminating 
or assodated bacteria to overgrow and displace the meningococd in his cultures. 

Councilman, Mallory, and Wright,* after a thorough study of thirty-one cases, 
describe their cultures as being similar to those of Weichselbaum. 

In 1901, Albrecht and Ghon,* after working with twenty-two cultures, agreed 
with Weichselbaum. The greater number of cultures observed led them to give 
wider limits of temperature as suitable for development Some cultures grew 
from 25" to 42", though the maximum growth was always between 36* and 37*- 
They are the first to describe the "bread crumb" granules found in the centre 
of the colony after forty-eight hours. They give the best media as Loeffler's 
blood serum, or agar containing ascitic fluid. A pellicle on the broth cultures, 
when the broth was neutral and the cultures were left quiet for several days, 
was almost constant In a few instances they kept cultures alive, when pro- 
tected from drying, for 185 days without transplanting. All the cultures were 
Gram negative, and there was no tendency to chain formation. Albrecht and 
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Ghon obtained cultures from Jaeger and from Heubner, and found them not only 
quite different from theirs, but also unlike each other. 

Albrecht and Ghon,^ and Weichselbaum," in convincing articles published in 
1903, take up the peculiarity of Jaeger's cultures point by point, and are of the 
opinion that he was not working with true meningococcus cultures. Taking the 
important points agreed upon by the best workers, Albrecht and Ghon give the 
following characteristics as essential in identifying true meningococcus cultures: 

1. Gonococcus-like in form, dividing in the same way, always Gram nega- 
tive, having many degeneration forms, and often intracellular. 

2. Growing only at fairly high temperature, 25* to 42**, maximum growth at 
36* to 37'. 

3. Colonies on agar plates luxuriant, quite viscid, glistening, gray in direct 
light and grayish white in transmitted light. 

4. Growth confined almost entirely to surface in stab culture. 

S Develops pellicle on broth culture (when the broth is neutral and the 
cultures are undisturbed for several days). 

6. Slight pathogenicity for ordinary animals. 

7. Non-resistant 

Micrococcus Catasrhaus. 
In 1901, Ghon and H. Pfeiffer" published the results of the study of forty 
cultures of Micrococcus catarrhalis. They found that, while it grew best on blood 
agar, it would grow on ordinary media. It differed from the meningococcus in 
growing more easily, more luxuriantly, and at a lower temperature. The colonies 
under the microscope were darker, more compact, and had more abrupt margins. 
Jaeger^ finds all the strains of M. catarrhalis self-agglutinating. Some of the 
cultures examined by us have had all the above characteristics, while others have 
more nearly resembled the meningococcus. 

Meningococcus Cultures Isolated by Previous Investigators 

FROM the Nasal Mucus. 
In going over the literature we are impressed with the small num- 
ber of cases from which thoroughly identified meningococcus cultures 
have been isolated from the nasal mucus. The cases from which Gram 
negative diplococci closely resembling meningococci have been found 
in the smears from the nose and throat are, on the contrary, numerous 
and have been found by nearly all workers on meningitis. 

The first to identify as meningococcus a culture taken from the nasal mucus 
was F. Kiefer." While working with meningitis cultures, he developed a severe 
purulent rhinitis. The pus contained numerous meningococci. In 1898, Schiff* 
isolated cultures from three out of twenty-nine dispensary patients, a portion of 

Vol. II.— Sig. 13. 
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liviiom suffered from chronic laryngitis, which cultures, he says, Weidiselbaum 
considered true meningococci. These three cultures will be considered later in 
connection with two obtained by us from medical students, which agreed with 
the meningococci obtained from the spinal fluid in all respects except in agglu- 
tination characteristics. Councilman, Mallory, and Wright* report one culture 
from the throat of a tonsillitis case. Griffon and Gand/* twice, at an interval of 
five days, isolated cultures from the nose of a meningitis case which were identi- 
cal with cultures from the spinal fluid. Albrecht and Ghon* report two instances, 
one a case of meningitis, the other from a man whose child died of meningitis 
three days before the culture was taken. F. Lord," of Boston, isolated men- 
ingococci from a case of rhinitis. A. Weichselbaum and Ghon" identified one 
culture from the nose of a meningitis patient and three from the noses of people 
in contact with patients. These cultures from the fourteen cases were the only 
ones we could find that were studied with sufficient care to warrant their 
acceptance as true meningococci. 

Original Investigation. 

Most of the material for this investigation was obtained through the 
courtesy of Dr. A. W. Taves, of Gouvemeur Hospital. 

The mucus was taken from the nasal fosss with a sterile cotton 
swab and plated out as soon as possible on ascitic agar. As a rule the 
plates were made within one hour of collecting the specimen, while 
the swab was still moist. These plates were incubated from 24-48 hours, 
then fished in the usual way. The colonies were put on blood agar, 
which seemed to be the most favorable medium. 

Several colonies were fished from every type found which resembled 
a meningococcus colony in color or granularity, and which under the 
high power showed diplococci resembling meningococci. The organ- 
isms from the cultures were stained by Gram, and several of the Gram 
negative ones, which in cultures resembled meningococci were kept for 
study. 

Fifty-two meningitis cases were examined. Meningococci were 
isolated from 12 of the 22 cases examined during the first week, and 
from five of the 15 examined during the second week. In six cases 
examined during the third week, three during the fourth, and six be- 
tween the fifth and ninth weeks, no meningococci were found, while 
in a very severe case examined on the 67th day we found a few 



6S7 

colonies. In one case we failed to get them on the first day and 
found them in large numbers on the second. 

From this it would seem as though the meningococci were present 
in a rather large percentage of the cases during the first week. 

The nasal secretions of 45 healthy persons living in close contact 
with Biiiiingitis patients were examined. In five of these meningococci 
were isolated during the first two weeks of the patients' illness. From 
the nasal mucus of 55 medical students who had never been in known 
contact with meningitis there were isolated in two cases a few organisms 
which were, culturally and in inoculation experiments, like menin- 
gococci. 

In studying the agglutination of these cultures from medical stu- 
dents, we found that they differed from our other cultures in their 
specific agglutinins, and therefore were differentiated in one important 
respect from them. In this connection it is of interest that Schiff, 
in describing his cultures from the nasal cavity of people not in con- 
tact with meningitis, does not refer to agglutination, and evidently did 
not make the test. His cultures may have differed as ours do. One 
cannot safely classify these atypical cultures. They may be menin- 
gococci derived from strain different from those isolated by us in the 
present epidemic, or organisms not capable of readily exciting menin- 
gitis, and yet so closely related that they cannot be differentiated with- 
out more careful cultural tests than we at present use. 
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The following tables give the cases, the day of the disease when the 
specimen was taken, the termination of the disease and the bacteriologi* 

cal findings. 

Table I. 
Cases of Meningitis in Which Meningococci Were Isolated from the Nasal Mucus. 



Name. 


Day of Disease. 


Termination. 


Pereentageof 

Colonies 

Present in 

Plates. 


W. W 


I 

10 
ID 
IS 
14 
M 
67 


Died 

Died 3d day 


About 55 


T.N 


** 90 
** 30 
" 5c 
" 40 
" 95 
Very few 
About 50 
" 90 
" 30 
** 3 


L. Z 


E. R 


Died 4th day 
Died 


R. T 


T. G 


Mrs. M 


Died 6th day 
Died 


S. F 


S. K 


T.S 


Recovered 


D. M 


C.P 


Few 


M 


Died 
Died 
Died 


About 10 


M. G 


" 2 


J. M 


A very few 

About 95 

" 5 
" 3 


M. H 


E.S 


Died 

Died 69th day 


S. K 







Contacts with Meningitis Cases from Whom Meningococci Were Isolated from 

the Nasal Mucus, 



Name. 


Day of Contact. 


Condition. 


Peroenta^ of 

Meningococcus 

Colonies 

Present in 

Plates. 


Mr. D 


4 

4 
14 still in contact 
14 

14 


Normal 

« 


About 9S 
** 95 
" 95 
'* 50 
•' 30 


Mrs. D 


Mrs K 


A. K 


Mrs.M 



The plate cultures from the mucus of all these cases contained many colonies and in most cases 
eat numbers of colonies. 



Tabli II. 



Cases of MeningiHs in Which Meningococci Were Not Isolated from the 

Nasal Mucus, 



Number of Caaes. 


Day of 
Disease. 


Number of Cases. 


Day of 
Disease. 


Number of Cases. 


Day of 
Disease. 








13 




24 








M 




27 








15 




28 








17 




31 








18 




40 








19 




42 




10 




ao 




4Q 




II 




31 




60 



Tabli III. 

Contacts with Meningitis Cases from Whom No Meningococci Were Isolated 

from the Nasal Mucus, 



Number of Persons. 


Days Since 
Contact. 


Number of Persons. 


Days Since 
Contact. 




3 


I 


35 




3 


I 


50 




4 


3 


56 




ID 


I 


60 




18 


16 


Still in contact. 



All contacts were occupants of the same rooms, and nearly always members of 
the family. 



66o 



From 14 cases we took multiple specimens. In only (me case did 
we find meningococci in two specimens, 90 per cent on the fifth day, 
and a very few on the tenth. The following table gives the cases, the 
day of disease and the bacteriolc^cal findings : 

Table IV. 
Cases of Meningitis from Which Multiple Specimens Were Examined, 



Name. 

B.I 

B. I 

B. I 

B. I 

E.E 

G.D 

G.D 

G.D 

G.D 

K.S 

K.S 

K.S 

M.D 

M. D 

M.D 

C.P 

C.P 

C.P 

C.P 

C.P 

C.P 

S. M 

Si M 

S. M 

S.J 

S.J 

S.J 

S.J 

S.T 

S.T....f 



Day of Disease. 



13 
14 
«5 

16 
3 
3 
7 
13 
19 
5 

10 
16 
7 
13 
19 
3 
4 
5 
7 
8 
9 
3 
6 

8 
6 

7 
9 
10 
3 
4 



Termination. 



Recovery. 



Died 7th day. 
Died 45th day. 



Recovered. 



Reco\*ered. 



Died loth day. 



Finding. 



No Meningococci. 



90 per cent. 

A few. 

No Meningococci. 

3 per cent. 

No Meningococci. 



S per cent. 

No Meningococci. 
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Name. 


Day of Disease. 


Termination. Findings. 


S.J 

S J 


5 

10 

18 
3 
4 
17 
18 
19 
20 
22 
I 

3 




50 per cent. 

No Meningococci. 


S. J 


(( 


TV. F 


_., 


\V. F 


^. 


W.J 




W.J 


.J 


\V. J 


., 


W.J 


i( 


W.J 


.4 


Z. L 




Z. L 


30 per ce!;t. 







CuLTuiLVL Characteristics of the Meningococci Isolated from 

THE Nasal Mucus. 
The cultures isolated from the nasal mucus were carried out on the 
different laboratory media and compared with 30 cultures isolated from 
a similar number of specimens of spinal fluid. 

There were no apparent differences between the nose and spinal 
fluid cultures. Some grew more luxuriantly than others. The more 
luxuriant cultures from both spinal fluid and nose seemed to have a 
more yellow tone, while those growing in a thinner layer were grayish 
white. i 

The morphology of the organisms differed slightly, but the differ- 
ences were the same for cultures from both sources. 

The meningococci occurred as flattened cocci in pairs, fours, and 
sixes. They varied widely in size in the same culture from the same 
media, and differed greatly in the intensity with which they took the 
stain. 

In no case did a culture tend to be Gram positive. Cultures were 
repeatedly plated out, and numerous colonies fished and stained by 
Gram. In a culture transplanted twice a day for five days on Loeffler's 
blood serum, so that the organisms might all be very young ; there was 
no tendency for any of them to be Gram positive. 
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In no culture was any tendency to chain formation (Observed. The 
cultural characteristics of colonies on ascitic agar plates were as follows : 

1. Macroscopic appearance.— -In many cultures there are two distinct zones, 
but this was not found constant on repeated plating. Where the colonies are in 
contact, they are usually divided by a distinct line. They are oval or irres^lar, 
grayish-white to yellowish-white, moist and unusually viscid, flowing about the 
needle instead of breaking away from it when they are fished. 

2. Microscopic appearance: Low power, — Pale amber to brown in color. 
From fine and evenly granular colonies to those with very coarse central granules. 
Margins generally rather even and often not abrupt 

3. Microscopic appearance: High power. — ^Thc diplococci and occasionally 
the fours show plainly. On some plates the margins are smoother and abrupt, 
and the separate organisms are distinguished with difficulty. 

The most constant characteristics seem to be the coarse central granules and 
the characteristic separate organisms at the margins when observed with higher 
power. 

Ascitic agar slants. — Grayish white, fairly luxuriant growth, usually with dis- 
crete colonies. The colonies at times have a diameter of five millimeters at forty- 
eight hours. They are generally quite round, but vary a good deal in the waviness 
of their outlines. Two zones are often distinguished. In the smears from 
ascitic agar the organisms stain poorly and are indistinct. 

LoeMet's blood serum. — The growth is heavy, moist, confluent and yellowish. 
The smears show the organisms distinctly, and usually of larger size than on 
ascitic agar. 

Plain a^flr.— Growth scant, if any, and generally consisting of a few isolated 
colonies. 

Glucose agar. — Growth slightly better than on plain agar. 

Glycerin agar. — Same as plain agar. 

Blood a^or.— Growth very luxuriant, confluent, yellowish white and extremely 
sticky; smears same as from Loeffler's. 

Sheep serum agar. — Growth fairly luxuriant, about the same as ascitic agar. 

Gelatin.— ^o cultures grew below 24**. At 37** C. all the cultures grew well, 
with the formation of a heavy pellicle. At the end of six weeks the gelatin still 
hardened when put in the ice box. 

Hiss's inulin w^c/itfm.— Rendered opaque but not coagulated. 

Litmus milk.—Tht cultures grow only slightly and turn the milk somewhat 
darker than control at the end of forty-eight hours, but make no further changr. 

Marble broth.— Most of the cultures grow slightly, a few grow well, making 
the medium cloudy, afterward forming a pellicle and sediment The pellicle is 
quite general after one week. 

Plain broth. — ^Very few cultures grow in our broth and these only slightly. 
This was possibly due to an unsuitable reaction of the broth. 
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Dunham's peptone solution, — Growth very slight Indol not produced. 

Glucose litmus peptone sheep serum agar. — Acid produced after forty-eight 
hours. 

Lactose iitmus peptone sheep serum agar.— Acid not produced after forty- 
eighth hours. 

Maltose litmus Peptone sheep serum agar. — Acid produced after forty-eight 
hours. 

Saccharose litmus peptone sheep serum agar. — Acid not produced after forty- 
eight hours. 

Mannite litmus peptone sheep serum agar. — Acid not produced after forty- 
eight hours. 

Temperature.— Tht maximum growth was about 37"*. Nearly all the cultures 
grew at 30* three months after isolation; a few grew slightly at 24**. 

Viability. — ^The cultures varied greatly in the length of time which they would 
live without transplanting. In order not to lose cultures, we reinoculated them 
every five days. Many of the cultures on ascitic agar lived from ten to twenty 
days without protection from drying, and some of the broth and gelatin cultures 
lived from five to eight weeks. After twenty-five cultures were kept in the ice 
box for five days, none of them were alive. Cultures left at room temperature 
and in the ordinary amount of light varied greatly in their resistance. Most of 
them failed to grow after forty-eight hours. 

Agglutination. 
Albrecht and Ghon® and Bettencourt and Franca*^^ found that 
the serum of meningitis patients agglutinated meningococci in 
from 1. 10 to 1. 100 dilutions. They found that the serum of animals 
immunized for a long time with meningococci agglutinated the cultures 
only in low dilutions, i.ioo being the highest. We tested the serum 
of very few patients. The highest dilution agglutinating was 1.200. 

Finding it impossible to distinguish between nasal and cord cul- 
tures by morphological or cultural comparison, we have made use of 
a specific serum to aid in classifying the cultures from the different 
sources. 

We inoculated two horses, two sheep, three goats and 20 rabbits. 
Only two rabbits lived long enough to give a serum of sufficient agglu- 
tinating strength to help in our work. Of these two, one was inoculated 
with W., a nasal culture from a student not in contact with meningitis. 
This serum agglutinated its own culture and several typical meningo- 
coccus cultures completely in a dilution of 1.40. The other was inocu- 
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lated with a cord culture, and agglutinated its own culture in a iu|00 
dilution, and other cultures in a 1.50 or slightly higher dilutions. 

One sheep, after being inoculated with rather large doses of a cord 
culture for over three months, gave a serum agglutinating most of 
the cultures completely in a 1.40 dilution. The goat sera never agglu- 
tinated above 1.20. 

One horse was inoculated with a nasal culture obtained from a 
severe case of meningitis on the second day of the disease. The patient 
died on the third day. This horse died after a month's treatment, 
before the serum was of much value. The other horse was given a 
cord culture, and though he became very sick at the end of the first 
month he improved when given smaller doses. At the end of four 
months the agglutinating streng^ of this serum was i.ioo for most of 
our cultures. It seemed better for some other cultures than for its own. 

There was a great difference in the degree of agglutinability of the 
cultures on different days, which made it very difficult to compare the 
results quantitatively. 

The following tables give some of the serum tests with cultures 
from the spinal fluid and noses of patients, and from the noses of con- 
tacts and from people not in contact. As a rule, the majority of the 
cultures seem to agglutinate as well as the culture with which the 
animal was inoculated. 

Table V. 
Agglutination of 22 Cultures Obtained from the Spinal Fluid, and of 21 from the 

Nasal Mucus by Sheep 182 Serum After Animal Had Been Inoculated for 

Three Months. 



33-an 

Xi-2n 

ia4-ic 

VII.-3n 

W. P. ic... 

108-5C 

D. Getzc. 
Wiesbard c 
I0O-2C 



Control. 



i:ao 


1:50 


1:100 


+ 


+ + 


+ 


+ 


+ + 


+ 


+ 


+ 


+ 


+ 


+ 


I 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 



i:aoo 


1^00 


+ 


- 


- 


- 


I 


- 


- 


- 


- 


- 


i ~ 


- 


1 


- 


- 


- 


' 


- 
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95 -an 

140- ac 

Qi-in 

ii4-zn 

152-IC 

M 143-211 

PregliaCf 140-3C. 

Stolz-2n 

Cohen c 

Fielandcord c, 
Fieland nose n. . 
Goldfarb cord c. 

Schwartz n 

Goldfarb nose n 

182 s. c 

Merrit n 

136 s.c 

23-2n 

lX.-2n 

Horrowitz c 

14c 

io5-5n 

»S3-5c 

36-8n 

a9-3n 

85-in 

i42-». c 

Bayridge c 

Rubin n 

Mersu n 

Fielder c 

Grunoc 

McDonald n — 



Control. 


1:20 


— 


+ 


- 


+ 


- 


+ 


- 


+1 


- 


+ 


- 


+ 


- 


+ 


- 


+ 


- 


+ 


- 


+ 


- 


+ 


- 


+ 


- 


+ 


- 


+ 


- 


+ + 


- 


+ 


- 


+ 


- 


+ + 


— 


+ 


— 


+ + 


- 


+ 


- 


+ 


- 


+ + 


- 


+ 


- 


+ 


- 


+ 


- 


+ 


- 


+ 


- 


+ 


- 


+ 


- 


+ + 


- 


+ 



I 
I 

+ 

+ 

+1 

+ 

+ 

+ 

+ 

+ 

+ 

+1 

+ 

± 

++ 
+ 

+ 
+ 



++ 

+ 
+ 
+ 

+ 

+1 

+ 

++ 

+ 



+ 
+ 

+ 
+ 

I 

+ 

+ 
+ 
+ 



+ 
+ 
+ 
+ 

I 



+ 

I 






I 
+ 



I 
+ ' + 

I 



1:400 



In testing the agglutinating power we used emulsions made from 24-hour sheep serum agar slants 
in normal salt solution. We usc^ hanging drops, with the slides inverted until the moment of exam- 
ination, to prevent mistaking mechanical grouping for agglutination. The hanging drops were usual- 
ly examined after four hours and marked in the following way : — = no agglutination, i = trace, 
± = marked trace, -f- = good agglutination, -fl = very good agglutination, +-f- = complete agglutin- 
ation. 

c. Indicates culture isolated from spinal fluid. 

n. Indicates culture isolated from nasal mucus. 
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We saturated the best horse serum with its own cultuie, with nasal 
cultures from a severe meningitis case, with a contact with a non-contact, 
and with several M. catarrhalis cultures. After allowing the mixture 
of serum and culture in a i :5 dilution to stand for three hours, we fil- 
tered through a Berkefeld filter, and used the third lo ex. of the 
filtrate. All the meningococcus-like cultures seemed to remove the 
agglutinins for all the cultures, while the M. catarrhalis cultures only 
reduced them about one-third. The control filtration of the serum with- 
out exhaustion reduced the agglutinins about as much as the M. 
catarrhalis cultures. 

Table VI. 

Tests of the Serum of Horse 277, After Being Inoculated for Four Months with 

142 S., a Spinal Fluid Culture, 



Gruno c. 
Fielder c. 
142 Sc... 
XI-2n.... 

33-2 n 

36-8 n 

W.n 



Serum. 



1.40 



+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+1 


+ 


+ 


+ 


+ 



Serum Extracted with 
Xl-a, a Meningococcus 
Culture from the Nasal 
Mucus of a Meningitis 
Patient. 



1:5 



+1 



Senun Extracted with 
a M. catarrhalis 
Culture from a 
Meningitis Case. 



i:S 



+1 
+1 
+ + 
+ + 
++ 
++ 
+ 



+ 
+ 
+ 
I 
I 



I 
I 

+ 
I 

I 



These sera, after being extracted, were in a 1:5 dilution filtered through a Berkefield filter and 
the third 10 c. c. used. 



We saturated this same horse serum with a meningococcus culture, 
with a M. catarrhalis culture, and with W. n. from a student, a non- 
contact case. Instead of filtering we centrifuged, and found our re- 
sults somewhat diflFerent. The meningococcus culture took out all the 
agglutinins for the meningitis culture and not for the others, while the 
M. catarrhalis and the W. n. left in over half the agglutinins for the 
meningitis cultures. The M. catarrhalis agglutinated spontaneously, but 
the non-contact W. n. took out all of its own agglutinins. 
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Table VII. 



Tests of the Serum of Horse 7^T, After Being Inoculated for Four Months xvith 
14a S., a Spinal Fluid Culture, 



Gruno c . 
Fielder c 
X43SC... 
Xl-an.. 
33-an.... 
36^ n.... 
VT.n.... 



Serum Unextracted. 



+ 
+ 
+ 
+ 
+ 
+ 
+ 



Serum Extracted 
with a Spinal 
Fluid Culture. 



Serum Extracted with W. n., 
a Culture from a Person Not 
in Contact with Meningitis. 



+ 
+ 
+ 
+ 
+ 
+ 



1:40 



The sera, after being extracted, were oentrifuged instead of filtered. 



Pathogenicity. 

Weichselbaum, in 1887, with his original cultures, killed white mice 
with an intraperitoneal or intrathoracic inoculation of 5 c.c. of a broth 
dilution of an agar culture or the water of condensation. The mice died 
in 36-48 hours, and the meningococci were found in the cavity inoculated 
and usually in the blood. Subcutaneous inoculations were without re- 
sult He killed guinea-pigs by inoculating them in the thoracic cavity ; 
but the cocci were not found in the blood or spleen. 

Three dogs inoculated subdurally with i c.c. and 1.5 c.c. of culture 
dilution died, one the same evening, the second on the third day, and the 
third on the 12th day. The first two showed a small amount of fluid 
blood between the dura and brain. There was a small area of puncti- 
form hemorrhages deeper in the brain, and the membranes were 
markedly injected. Numerous meningococci were found. In the third 
day, between the dura and the right cerebral hemisphere, there was 
thick red pus, and in the brain a hazel-nut sized abscess containing yel- 
low pus. Around the abscess was a hemorrhagic area. The lateral 
ventricles contained a red fluid with flakes of pus. No meningococci 
were found. 
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Albrecht and Ghon inoculated a goat in the spinal canal, which 
developed symptoms of meningitis and died in five days. The cord 
showed no changes and meningococci were not isolated. 

Our animal work was rather irregular in its results. By inoculating 
mice intraperitoneally with .5 of a 24-hour ascitic agar culture of either 
the cord or nose strains, we caused death in 24-48 hours. There was 
marked congestion of the abdominal viscera, and meningococci were 
found in the blood and peritoneal exudate. 

Rabbits were very uncertain. A few died from subdural inoc- 
ulation of rather large doses, but there were no t3rpical lesions, and 
none of them contained meningococci in the blood or exudate. 

With small puppies we obtained about the same results as Weich- 
selbaum. When given a dose of two ascitic agar cultures in the spinal 
canal, the dogs usually died in 24 to 48 hours. They had convulsions 
and some rigidity of the neck. On autopsy the membranes were much 
injected and there were hemorrhagic areas in the cortex. Men- 
ingococci were found in these areas, in the fluid under the dura, and 
in the spinal fluid. 

As controls to our meningococcus cultures, we used M. catarrhalis 
cultures and two cultures corresponding culturally to meningococci, 
which had been isolated from the nasal mucus of normal medical stu- 
dents. The dogs inoculated with two ascitic agar cultures of M. 
catarrhalis did not die, while those which received the cultures from the 
students died in 24 hours, and gave the same autopsy results as the 
dogs inoculated with meningococci. 

Conclusions. 

Meningococci were isolated from the nasal mucus of 50 per cent, 
of meningitis patients during the first two weeks of the disease and 
from about 10 per cent, of the people most closely in contact with them. 
They were frequently present in enormous numbers. 

The two cultures isolated from normal students were like meningo- 
cocci culturally and in their pathogenicity, but did not have the same 
specific agglutinins. 

The finding of meningococci in great numbers in the nasal mucus 
of such a large proportion of the patients and of those caring for them. 
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and the absence of meningococci from the nasal mucus of a large 
number of normal persons examined, would strongly indicate the 
necessity of isolating cases of epidemic cerebro-spinal meningitis, at 
least during the early weeks of the disease. 

We wish to thank Dr. Park for his constant oversight and direc- 
tion of our work. 
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THE VIABILITY OF TYPHOID BACILU IN OYSTERS, 

By Cyrus W. Field, M. D., 

Bacteriologist, Research Laboratory, 

During the past year a series of experiments have been conducted 
to determine the length of time typhoid bacilli may remain in oysters 
under market conditions. The oysters were placed in water, which had 
been previously sterilized, and to which, after sterilization, a certain 
number of typhoid bacilli were added. The oysters were allowed to 
remain in this water 24 hours, when they were removed and kept on ice 
as they are kept under market conditions. Where there were a large 
number of typhoid bacilli added to the water (50,000 or more per cc) 
typhoid bacilli were easily isolated at intervals up to six weeks. At 
the end of this time, most of the oysters had undergone d^enerative 
changes, and were no longer fit for assimilation. Where the water was 
infected with a very small number of typhoid bacilli (75 or less to a 
cubic centimeter) the typhoid bacilli could not be identified owing to 
the excessive growth or other micro organisms, principally moulds. I 
infected one set of oysters with B. coli (43 to a cubic centimeter). In 
this lot of oysters, I could easily determine the presence of bacillus 
coli, in i/io of a cubic centimeter of this juice. They were no longer 
fit for the market. It would seem, therefore, that there was a possi- 
bility of typhoid bacilli remaining in oysters when once infected, even 
though in small numbers. 

I have noticed in a few oysters undergoing degenerative changes 
that the typhoid bacilli increase rather rapidly. This, however, was not 
constant. Some of these oysters were still in condition to be sold. 
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A COMPARATIVE STUDY OF ACCURATE AND ROUGHLY 

ESTIMATED DILUTIONS OF DRIED BLOOD IN THE 

TEST FOR SUSPECTED TYPHOID FEVER. 

By Anna I. Von Sholly, M. D., 
Assistant Bacteriologist, Research Laboratory. 

During October, November and part of December, 1905, all of the 
dried specimens sent in for the Widal test for typhoid, which were 
reported positive by the diagnostician at the laboratory at Fifty-fifth 
street, were sent to us daily for corroboration. The object here was 
to make as accurate dilutions as possible in order to discover how much 
discrepancy existed between the results so obtained, and those obtained 
by the rough dilutions used in the usual routine examination. Our 
technique was as follows : 

The dried blood was carefully scraped from the slide into a small 
vial of known weight, and weighed on an analytical balance. Previously 
by experiment, we found that about 70 per cent, in weight was lost by the 
fresh drop of blood in drying, irrespective, after 24 hours, of the length 
of time dried. To the weight of the estimated fresh drop of 
blood was added the necessary weight of sterile distilled water 
to make the dilution required. The water was measured by means 
of fine capillary pipettes, the drops from which were found by experi- 
ment to be of constant weight. On account of the minute quantity of 
the materials dealt with, we were compelled to use hanging drop rather 
than test tube reactions. 

The organism used was the so-called Pfeiffer bacillus, which was 
obtained from Prof. Pfeiffer ten years ago, and is peculiarly adapted for 
agglutination work on account of its sensitiveness to reactions. A 24- 
hour broth culture diluted one-half with sterile 8/10 per cent, salt solu- 
tion was used after the first week, as it was found with this we got the 
best results. During the first month, we did not systematically test with 
the paratyphoid bacillus, as we had some difficulty in getting organisms 
which did not agglutinate spontaneously. We finally after transferring 
daily for some time, got two strains of paratyphoid — Normach and 
Buxton, which were satisfactory. In all there were 166 specimens of 
blood examined, of which 131 were positive and 35 negative. Among 
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the negative, we include not only those where there was no agg^Iutina- 
tion, but also those which gave only a marked tendency in i :2$ dilution. 
The hanging drops were examined at the end of one-half hour, one 
hour and two hours respectively, and the reading in the table is that 
of the highest degree of agglutination, usually at the end of two hours. 
The symbols used to designate the degree of reaction are those com- 
monly used by us in agglutination woric, viz: + + complete reaction, 
+ 1 very good agglutination, + good, ^ marked tendency, | slight and 
— no agglutination. 

The reactions obtained at the diagnostic laboratory were not sent 
down to us until after the readings were made. 

The following table which gives part of our results will serve to 
show the results obtained by the two methods. On comparing the re- 
sults obtained by the two methods of dilution, one is struck by the sur- 
prising accuracy of the rough test Out of the i66 specimens of blood 
examined, there were only seven negative results obtained by the process 
of accurate dilutions by weight against the positive results reported at 
the Fifty-fifth Street Laboratory. All of the specimens sent down as 
" negative," were corroborated by us. 
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REP.DRT OF BACTERIOLOGICAL EXAMINATION OF 
WATER SPECIMENS FOR THE YEAR 1905. 
By Maet E. Gocdvix M. D. 
BacUrioicgut, Research Laboratory. 
Crocoo t^ waser at East Sixteenth street was plated in agar and 
I for die presence of colon bacilli once a wedc daring the year. 
^colooY coont at 57 degrees and 24 degrees was as follows : 
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* Specimens taken from tank on roof. 

During the year three trips were made to the Croton water shed 
to investigate the possible sewage contamination of the streams enter- 
ing into Croton lake, and the condition of Croton lake. 

At all times the sewage of Mt. Kisco was found to enter aknost 
directly into Branch Brook, which enters into Croton lake by way of 
Kisco river. The water at the surface of the lake contained fewer 
bacteria to the c.c. than did the water at the outlet where more of the 
sediment was present. 

On June 24, the following specimens were taken from the Croton 
water shed : 

No. I — The filtrate from Mt Kisco sewer beds. 

No. 2— Hotel and storm drain. 

No. 3— Branch brook below drain. 

No. 4^Ki8co river. 

No. 5~-Brook from Italian settlement 

No. 6— Croton dam surface water. 

No. 7 — Croton lake outlet 
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In addition to the analyses given above, examinations were made of 
17 specimens of filtered Croton water from different hospitals, 36 speci- 
mens of Croton tap water from different parts of the city and 39 speci- 
mens of water from Brooklyn. 
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METHODS EMPLOYED IN DISINFECTION. 

Robert J. Wilson, M. D., 

Assistant Director. 

For house disinfection formaldehyde has been used to the ex-^=^u- 
sion of all other gases. In most instances it has been generated. ^7 

pouring a mixture of 40 per cent, formaldehyde and aluminum -^^'wl- 
phate on quick lime. 

This method, which has been under observation for two years 
given satisfaction. To get uniform results with certainty, it is nec^* 
sary that the materials used must be selected by competent persc^^^» 
and that the preparation of the formaldehyde mixture be under «:1^ 
direction of a skilled assistant 

In this department every consignment of formaldehyde solut: 
is tested for its formaldehyde strength. 

Before the solution and lime are sent to the disinfectors they 
thoroughly tested, and an experimental mixture made; if there is t 
dence of formaldehyde or its polymers left in the materials they are 
put out. 

Frequent inspections are made both during and immediately aC'^^' ^^ 
disinfection for the purpose of examination of the materials used. 

The most valid objection to this method is the fact, that in "^ — ^^^ 
event of poor materials or the wrong proportions being used ther^ "^ '® 
polymerization of the formaldehyde, and it is not available as a di^^ ^^' 
fectant. Acrose seems to be the most frequent product of polym^ 
zation when the method is used, and as it gives a red color to 
lime, the intensity of this color is an indicator of how much gas 1-— ^^ 
been polymerized in the mixture. If the disinfection process has \>^^=^^ 
successful the slacked lime will be pure white. 

The bacteriological testing of disinfection in rooms from wlxi- ^^a 
goods are to be removed has been made general, and the results sho'^^" 
by the tests are gratifying. In addition to this the card, with its inf^^^*"" 
mation, to which the test thread was attached, is filed in a card ind^^ 
and can be referred to at any time if it is necessary to determine ^ 
what time the room was opened or at what particular hour of the d^^ 
the disinfection took place. 




The general disinfection at the contagious disease hospitals, the 
ambulance and disinfecting staticms and the conveyances carrying con- 
tagious diseases is the same as detailed in my last report. At River- 
side Hospital the laundry, which was formerly sterilized by passing 
tfirougfa a high-temperature water seal, is now sterilized in the auto- 
clave at the disinfecting station of the hospital 

Methc»s Employed in Cleaning Pxjbuc Schools, Street Cars, etc., 

IN New York City. 

In schools the nature of the cleaning is for the most part uniform. 
After the classes have been dismissed for the day the windows are 
opened and the cleaners proceed to sweep the rooms with ordinary 
brooms, no special attempt being made to keep the dust down. There 
are exceptions to this in a few instances where damp sawdust is 
used or the floors sprinkled with water. In the morning before the 
children assemble the rooms are dusted; the teachers' desk and chair 
and the woodwork of the walls being wiped with a cloth duster, the 
children's desks and seats being dusted with a feather duster. 

Twice a year the school rooms are thoroughly scrubbed with soda 
solution. 

In theatres ordinary brooms were used for sweeping between the 
seats, and hair brooms on the smooth floors. In some instances during 
the sweeping process all of the seats were covered over with special 
covers, which were removed after the cleaning process was over. The 
woodwork was wiped with cloth dusters, while feather dusters were 
used for the walls and places not easily reached. 

Street cars were cleaned under a system which is about as follows: 
When the car enters the building where it is to be cleaned, it is im- 
mediately visited by the cleaners who remove the mats and sweep the 
car. As soon as the car is swept the cleaners wash the windows inside 
and out, following which all of the woodwork of the car is dusted with 
cloth dusters, waste being used for this purpose. 

In tenement houses the hallways were swept with ordinary brooms, 
and in about nine-tenths of the cases, feather dusters were used in 
dusting. Where cloth dusters were used it was generally the habit of 
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iht ckazicrs to nsc the same duster for all floors; this duster was used 
dij and shaken bxxn the windows as the cleaners passed from floor 
to floor. There was a tcij great accumulation of dust and dirt in the 
baHwajs oi some of these houses, having its source in the rooms of 
the tenants, who swejMt the dirt bom their rooms direcdy into the 

In the better class of apartments, sweeping was done with hair 
brooms, and the stairs and floors were washed dafly with either soda 
or soap sc^micxL Clodi dusters were used to wipe the woodwork. 

Two club houses were visited; in one instance sweeping was done 
with ordinary brooms and dusting with feather dusters, in the other 
a combination of <miinary and hair brooms and a sweeping machine 
was used for sweeping, and the himiture and woodwork was wiped 
with damp cloths. 

In the hospitals visited, sweeping was done with hair brooms, scMue 
of which were covered with cheese doth, dusting was done with 
cloth dusters. 

Railroad coaches were dry sw^t with ordinary brooms; following 
sweeping, the windows were cleaned inside and out Qoth dusters 
\%ere used to dust the woodwork. 

In sleeping cars all of the removable upholstering was taken from 
the car to a special platform where it was thorot^hly cleaned by com- 
presssed air. The interior of the car was swept with ordinary brooms 
and scrubbed with soap solution, the woodwork was wiped over with 
a special dressing material to keep its appearance good. 

The floors of ferryboats were generally wiped with wet mops, and 
the dusting was done with a combination of cloth and feather dusters. 
Ferry houses were swept with ordinary brooms, in some instances the 
floors being first covered with wet saw-dust and in others sprinkled 
with water, in dusting both cloth and feather dusters were used. 

In churches before cleaning was commenced the cushions on the 
seats were turned upside down. Sweeping was done with ordinary 
brooms, hair brooms and sweeping machines. The dusting was done 
with feather dusters and damp cloths and dry cloths. 
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VIABILITY OF TUBERCLE BACILLI IN DRIED SPUTUM. 

By Anna I. Von Sholly, M. D., 

Assistant Bacteriologist, Research Laboratory. 

With fresh sputum proved by microscopical examination to contain 
a very large number of tubercle bacilli, a test was made to determine 
their viability when the sputum was dried in the dark and in diffuse day- 
light. Glass and gauze were the media inoculated with the sputum. 

As controls, five healthy guinea pigs, each about 250 gms. in weight, 
were inoculated with the fresh sputum, four intraperitoneally with i/ioo 
cCj 1/1,000 C.C., 1/10,000 C.C., 1/100,000 c.c, respectively, and one sub- 
cutaneously with 1/1,000 c.c. Successive batches of guinea pigs of uni- 
form medium size were then inoculated intraperitoneally with emulsions 
made from this sputum dried at room temperature, one series dried in 
diffuse light and one in the dark, for 24 hours, 3 days, 9 days, 16 days, 34 
and 35 days and 62 and 66 days respectively. The pigs that did not 
die were killed and autopsied after 72 to 150 days, and their lesions 
noted. As the time of drying became greater the dose given the ani- 
mals was progressively increased up through i/ioo c.c, i/io c.c, ^ 
and I C.C. 

Of the five original control animals, two killed after 107 days, 
showed typical lesions and tubercle bacilli; the two which died after 
23 days did not present typical tuberculosis nor were bacilli found. 
One of these latter was the one inoculated subcutaneously and the 
other had the smallest dose, viz.: 1/100,000 c.c. One pig disappeared. 
Of the 3 pigs inoculated after 24 hours drying on glass, from the one 
dying at end of 34 days from i/ioo c.c. dose, tubercle bacilli were 
recovered. Two died of accident and cannot be considered in the 
experiment. Three pigs were inoculated with the sputum dried on 
gauze for three days in the dark. Two of these receiving i/ioo c.c 
and 1/1,000 C.C, respectively, showed tuberculous lesions at autopsy, 
which were confirmed by finding the bacilli. The pig receiving 1/10,000 
c.c was negative. 
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At die same time tSsee pipi me i n jer t rd with enmlsioiis from 
ii Dpreg m ted game dried dnee dars ia die l^glit, txit one pig^ disap- 
peared azid two met vidi acridfiits again. Four of the six pigs inocu- 
lated w5rxi ennuskms from ganae dried 9 dafs (3 bits of ganze dried 
in dark azid 3 dried io liglit) shoved tnbercnloiis lesions confirmed 
bacterio^ogically. Two pigs died 01 arridmt, one from each series 
dried in ag^ znd daric 

Of the cine pigs inocnlated after 16 days drying in ganze in the dark 
and t= die light, and en glass in the l^fat, 5 showed lesions which were 
corroborated and 4 did not. These were aD killed on io6th to 131st 
day. Of the 5 tnbercnloos pigs, i was giren i/ioo cc sputum dried 
on gauze in the dark, one y'l ex. dried in die dark on gauze, one 5^ cc 
dried in gauze in the light, and two i/ioo cc and >4 cc each of sputum 
dried on glass in the light. 

None of the pigs injected on the 34th, 35th 62d and 66th days 
with sputum dried either on glass or gauze, showed tuberculous lesions. 
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Department of Health, 
City of New York, 
S. W. Cor. ssth Street & Sixth Avenue, 
Borough of Manhattan, 

New York, March 3, 1906. 

To the Board of Health, 

Department of Health, 

City of New York: 
Gentlemen — I have the honor to transmit the report of the Bureau 
of Records for the year 1905. 

Population. 

The State Census taken in June, 1905, gave to the Greater City a 
population of 4,014,304, distributed among the boroughs as follows : 

Manhattan 2,112,697 

The Bronx 271,629 

Brooklyn 1,358,891 

Queens 198,241 

Richmond 72,846 



General Statistics. 
Births. 
There were 103,880 births reported during the year as compared with 
99,555 reported during 1904, an increase of 4,325, distributed among 
the boroughs as follows: 

Manhattan 1,006 

The Bronx 626 

Brooklyn 2,113 

Queens 484 

Richmond 9^ 



The following table gives the number of births and birth-rates in 

the boroughs and City since 1898, the year in which the Greater City 

was formed: 

Vol. n.— Big. 15. 



688 



I 



1 



5f 
g 

o 



0^ 



§ 

•xi 
•Si 

ft; 

f5 





1 


9 9i s:; <^ ? 1 £ , 


t 


"Si 


^ S 


S 


S» K' 


H 




■S| 


;5* 1 




i 


i: -^ <2^ "^ «» 1 S» 1 


i 


p< 


•« 


S* 5 


8 


S 


1 " 


1.1 


^ § J* I& S S 
g ^-^ og c;; .- g 




^ 


^ ^ 9 '^ 


2 


« 


. 




5? S* S 


f 


5 


s? 


















^ 


1 « 


? ? ^ J 5 £ 

so so- rC CO -•* 5 




<u 


;t 3: 5^ ^ "S. 1 'ft 




(S 


^ 


S 


•2 


M 


8 


1 !? 


ii 


«f i^ M M ►■ 






-* :2 


tr^ 


r 






oo 




z « 
















5 


«* r: ^ a ? 


. R 


i 


£ 


^ 


QC 


OQ 


? 8 


S 


1 i 


1 1^ 




■i »n 




z « 
















^ 


s* ^ ?; ^ s 


^ t^ 


i 


s 


55- 8 


? 8 


f 


s? 


1 ^ 


1 S S «! ? 

d^ ^ ef to ^ 


; 1 




3 ■— 




C" 






oo 




z « 
















a> 


;f ^ K ?? ^ 


to 


1 


(S 


^ 


? ^S 


8 


« 


ff 


y 


§ ^. ? 1 ^ 


■ t 




S5 « 
















^ 


5; g- 5: >2 


1 


« 


t 




$^ s 


? 8 


e 


JT 


H 


J5? JT ^ ^ 

1^ ?" 


-1 


' 1 




z « 




























^ 

g 
















>* 




jQ 












^ 




3* 












0) 




1 


c 

c 

t 

c 


C 

£ 

PC 


g 

3 


• 


g 

E 








T 


h 


03 


c 


« pi 





1.7 -• tZt STS^ 



'J- •- 



6B9 

From the above it will be seen diat the rate hu ridca giadzaZj xroc 

th^ year of consolidation ; the true rate in the entire dtj approxizases 

3^ per 1,000, in other words over i6/xx) births escape : e^l >: :a.* i:r . zzjC 

^e Registrar lays special stress upon the cecessftj -iz VJt reccccirc ^ 

Wrths occurring in the City in order that d-ildrcn 

of age requisite for admission into school and for cCrtairzK 

mcnt certificates between ages of founetn to sixteen yesrs. A large 

number of births are not recorded in cases where n: pbysicfan cr ~i' 

wife is in attendance, and a still larger nmnter fail :f reccrd by rea>:T: 

of the negligence of the attending physician or midwife. 

Marriages. 
The number of marriages reported during the year \n-a5 42.671 as 
against 39436 during 1904, an increase of 3^35, distributed among the 
boroughs as follows : 

Manhattan 1.908 

The Bronx 355 

Brooklyn 759 

Queens IH 

Richmond 42 



The following table shows the number of marriages reported and 
the rate per 1,000 in the boroughs and City since 1898: 
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There were 73,714 deaths reported during the year, against 78,060 
during 1904— a decrease of 4>346, distributed among the boroughs as 
follows : 

Manhattan : 2,655 

The Bronx 889 

Brooklyn 896 

Richmond 64 



Queens was the only borough that showed an increase (158). 

The following table gives the death-rates by boroughs and city 
since 1898. It will be noticed that the rate for the entire city is very 
low, being the second lowest since the formation of the Greater City; 
further on the decrease from that of last year will be entered into more 
minutely: 



Boroughs. 

Manhattan 

The Bronx 

Brooklyn 

Queens 

Richmond 

Cityof New York.... 



ao.38 
22.42 
19.77 
18.69 
20.48 
20.26 



1899. 



19.77 
20.23 
19.13 
17.29 

19.45 
19.47 



1900. 



20.97 
21. s8 
20.15 
17.96 
ao.53 
20.57 



1901. 



20.22 
22.40 
1930 
17-30 
19.71 
19.90 



1902, 




The following table gives the corrected inter-borough deaths and 
death-rates per 1,000 during 1905; the correction in some of the bor- 
oughs is considerable, especially in the Borough of The Bronx, in which 
are situated several large hospitals, the majority of whose patients are 
recruited from residents of the Borough of Manhattan. 
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The foDowing table gires tbe death rates of the foiiner C 
New York fprcsent Boroughs of Manhattan and The Bronx) ai 
lornier City of Broold>Ti f present Borough of Brooklyn) from i) 
date. 

The Metropolitan Board of Health was organized in 1866, an 
jurisdiction over the two cities conjointly for four years, and 
1870 over the old City of New York singly, the City of Brooklyn \ 
a separate head until January i, 1898, when consolidation took pi 

In 1866 the death rate in The City of New York was 34.92 per 
in 1905, 18.91 per 1,000, a decrease of almost 46 per cent, so t 
the rate of 1866 prevailed in the past year it would represent a 
number of 73,939 deaths in the territory covered by the old city i 
^f 45»i99» a saving of 28,740 lives. If we apply the same reas 
to the present Borough of Brooklyn, there would be a decrease i 
rate of 36 per cent., and a saving of 13,543 lives; if we go i 
further and apply the death rate of the old City of New York m th< 
1866 to the population of the entire city in 1905, it would mean a s 
of 66,831 lives. 
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The following tabk shows th^ r.urr.r^r ct vJsrazhs :ro;" :^c i^v»,Nii\il 
^uses in the entire city during the year a::J vv:!*i>arv:s iV,o v.\muIu.\ 
^f 1905 with that of 1904. indicating the xncrvuscsi aiul kUviy;^>^c^ 



i€i Death. 



Typhoid ferer. 
Mahrial fever. 
Smallpojc 



I904> 






7 






14 
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Cause of Death. 



Measles , 

Scarlet fever 

Whooping cough 

Diphtheria and croup 

Influenza 

Dysentery 

Pulmonary tuberculosis 

Other tubercular diseases 

Cancer, sarcoma 

Diabetes 

Alcoholism 

Diseases of nervous system 

Diseases of circulatory system 

Bronchitis, acute and chronic 

Pneumonia (lobar and broncho) 

Diarrhceal diseases (under two years) 

Diarrhoeal diseases (two years and over) . 

Other diseases of digestive system 

Bright's disease and acute nephritis 

Puerperal diseases 

Congenital debility and malformations. . . 

Old age 

Homicides 

Suicides 

Accidents 

Dl defined causes 

All other causes 



Total. . . . 
Balance. 



4,346 



1904- 


1905. 


Increase 
in 1905. 


in 1905. 


895 


5«> 


.... 


375 


851 


473 


.... 


378 


197 


408 


an 


.... 


2,084 


1,544 




540 


501 


3" 




190 


184 


X49 


.... 


3S 


8,5" 


8,535 


a3 




1,176 


1,1^ 


.... 


53 


a,709 


a,875 


166 




549 


589 


40 




665 


596 


.... 


69 


6,959 


7,501 


543 




6,251 


6437 


186 


.... 


a,i59 


1,73a 


.... 


427 


12,369 


9,783 




2,586 


5,647 


5,877 


^ 


.... 


880 


754 


.... 


126 


a,994 


3,109 


"5 


.... 


6,220 


5,944 


.... 


276 


737 


815 


78 


.... 


3,74a 


4,019 


277 




933 


723 




210 


176 


165 




II 


853 


660 




193 


4,162 


3,651 




511 


1,138 


1,092 




46 


3,758 


3,618 




140 


78,060 


73,714 


1,870 


6,216 



4,346 



The following table makes a comparison between the mortality 
by the sexes and ages, during the years 1904 and 1905. It shows that 
of the 4,346 decrease compared with last year that 2,272 was among the 
males and 2,074 among the females ; and that the decrease was greater 
among the females before 25 years and over 65 years; and that the 
decrease occurred at all ages of life: 



Comparative Mortality by Sex and Age, 1904-1905. 





Under s Years. 


5 to 25 


as to 45 


45 to 65 


65 and over. 




i 


£ 


•2 


£ 


i 


£ 




i 

a 

£ 


i 


£ 


TOOtA .... 


13,315 


11,818 
11,224 


4,348 
3,990 


4,369 
3,813 


10,032 
9,398 


6,907 
6,504 


9,122 
8,540 


6,799 
6,496 


5,151 
4,962 


5,790 
5,57a 


vQoe 




Decrease 


409 


594 


358 


556 


734 


403 


582 


303 


189 


218 



Typhoid Fever. 

There were 12 less deaths reported from this disease than in the 
previous year; decreases were noted in Manhattan (4), Brooklyn (6), 
Queens (3) and Richmond (4), the only borough showing an increase 
was The Bronx (5). The death rate per 100,000 of the population 
was 16.12 for 1905, and 16.94 for 1904; this rate is considerably lower 
than almost all the large cities in the country but compares unfavorably 
with some of the large foreign cities, for instance, the rates per 100,000 
in 1904 were as follows: London 6.4, Paris 12.6, Berlin 3.7 and 
Vienna 3.3. 

Much remains to be done in the way of purification of water, milk, 
fish and fresh vegetable supply before we can hope to attain the almost 
comparative immunity enjoyed by some of the European cities; that 
much has been done in the past is evidenced by the great decrease in the 
rate in the old City of New York since 1873. 

The average decennial rates per 100,000 since 1873 ^^ ^he old City 
of New York were as follows: 1873-1882, 32.8; 1883-1892, 28.7; 
1893- 1902, 17.8; the annual rates for the old city for the past three 
years were, 1903, 15.6; 1904, 13.3 and 1905, 13.0. 



Malarial Fevers, 

The ntunber of deaths for the year from malarial fevers was 53, a 

deci^case of 38 from that of 1904; for the past three or four years the 

use by practicing physicians of the Widal and Diazo reactions, as per- 

lormed free of cost by the Department, has undoubtedly led to the 
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inclusion of a large number of cases and deaths under the proper 
heading of typhoid fever, which otherwise would in a majority of 
Instances have been classed under malarial fever. 

Smallpox. 

There was an increase of two deaths in 1905 over 1904, the figures 
being respectively 9 and 7. 

Measles. 

There were 375 less deaths reported for Measles in 1905 than in 
1904, and the following table shows the effect of measles upon the 
deaths from the acute respiratory diseases especially among children; 
it will be noted that the deaths in March, April and May from bronchitis 
and broncho pneumonia increased in proportion to the increase in deaths 
from measles. The steps taken by the Department in 1904 as to the 
fumigation of apartments will undoubtedly educate the public as to the 
necessity of extreme care in the treatment of this dangerous disease; 
it has brought to their minds the error of considering it a harmless 
disease and of neglecting the calling in of medical advice upon its 
appearance. 



Month. 



January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Total 



Deaths from 
Measles. 



1904. 



82 
82 
130 
176 
154 
98 
48 
23 
21 

23 
26 
32 



895 



190S. 



32 
25 
49 
Sa 

66 
92 
63 
33 
IS 
13 
40 
40 



520 



Deaths from 
Broncho-Pneumonia. 



1904. 



5*4 

490 

502 
561 

429 
256 
209 
217 
207 
267 
329 
478 



4,469 



1905. 



S07 
412 
474 
473 
389 
303 
255 
221 
177 
243 
294 
378 



4,126 



Deaths from 
Acute Bronchitis. 



1904. 



243 
aoi 
222 
194 
IS9 
106 
69 
56 
86 

lOI 

132 
166 



',735 



190S. 



»73 
141 
167 
170 
123 
86 
76 
75 
64 
85 
119 
138 



1,417 
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The decennial death rate per io,ocx> of the population in 1875-1884 
was 3.64; in 1885-1894 It rose to 4.10, and fell in 1895-1904 to 2.40; 
the reason of this great decline can be justly attributed to the position 
taken by the Board in 1896, when it ordered the quarantining of all 
cases of measles and inaugurated the inspection by physicians of the 
pupils attending public and parochial schools. This latter step was not 
taken until October, 1896, so that the effect of this salutary innovation 
was not felt until 1897, in which year the rate per 10,000 fell from 3.7 
in 1896 to 2.0 per 10,000, and since then has not increased beyond 2.4. 

Scarlet Fever. 
473 deaths were reported from scarlet fever during the year, a de- 
crease of 378; of these 473 deaths, 271 occurred in the Boroughs of 
Manhattan and The Bronx, the territory that formerly comprised the 
iormer City of New York. Compare this with the records for previous 
3'ears ; for instance the year 1873 • the number of deaths reported from 
^his disease was 1,045, ^^ ^881 it reached 1,964 and the following year 
:Tose to 2,066; in year 1888, 1,361 were reported, and in 1889, 1,242 were 
Tegistered; the quarantining of this disease began in 1888 with the 
result that in 1890 the number fell to 408, rose the following year to 
1,220 and from that year on it fell to such points that the death rate 
therefrom never equaled one-half that of 1891. To make it even more 
obvious, the decennial rate of 1875-1884 was 9.15, in the next decennium 
it fell to 4.91 and in the past decennium to 2.40 per 10,000 of entire 
population; if the death rate of the first decennium mentioned be ap- 
plied to the population of the former City of New York in 1905 it 
would furnish us with a total of 2,187 deaths, the number actually 
reported having been 271 — a saving of 1,916 lives. 

Diphtheria and Croup, 
There were 1,544 deaths reported from this disease during the year 
against 2,084 ^^ 1904* a decrease of 540; the death rate per 100,000 
of the population in 1905 was 38.4, against 53.4 in the year previous. 
This immense decrease in the death rate is attributable solely to the 
more extensive use of diphtheria antitoxin by the practising physicians 
of the city ; beginning in 1895 the year in which it first came into general 
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use up to the present day, the record has been one of substantial de- 
crease for every succeeding year with one exception. This wholesaler 
life-saving has not been confined to the limits of our dty but has been 
going on in every country of the globe which has seen the light of 
medical advance and profited thereby. Attention is directed to the 
following table, showing the death rate from diphtheria and croup in 
the former City of New York from 1875 to date, particularly to the 
decennial rate of 1875-1884 and 1895-1904, a decrease from 176 to 67 
per 100,000. The rate for the past year of 36 cannot but fail to im- 
press even the most sceptical that this formerly much dreaded scourge 
is rapidly being reduced to a minimum as a morbific cause. 



\ 



Deaths and Death Rates Per 100,000 of the Population from Diphtheria and 
Croup— Old City of New York, 1875-1905. 



Year. 



1875. 
1876. 
1877. 
1878. 
1879. 
1880. 
I88I. 
1882 

r883. 
1884. 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892. 
1893 
1894 
1895 
1896 



Deaths. 



3,087 

2,277 

1,413 
1,506 
1,193 
a,3oo 
3,a87 
a,a54 
1,653 
1,838 
2,180 
a,695 
3,056 
a,553 
2,291 
1,783 
1,970 
2,106 
2,558 
a,87o 
1,976 
1,763 



Rate. 



«96 

2U 

128 

13a 

lOI 

190 

a64 
175 
125 

135 
156 
188 

207 

168 
146 
III 
119 

i?3 
146 

159 
105 
91 



Decennial 
Rate. 



76 



152 



fiw 



Year. 



Deaths. 


Rate. 


1,590 


81 


9*3 


47 


1,085 


54 


i,«76 


62 


«,M7 


58 


1,14a 


52 


h^ 


55 


1,27a 


55 


860 


36 



Decennial 
Rate. 



67 



Pulmonary Tuberculosis. 
,535 deaths and a death rate of 2.12 per 1,000 were reported from 
diseabc during the year, against 8,512 deaths and a rate of 2.18 
[,000 in 1904. In the old City of New York the rate for 1905 
2.38 as compared with 2.38 of 1904. In the Registrar's analysis 
e report of 1903 will be found a table giving the annual and decen- 
leath rate from this disease for a period of 33 years, and on page 
3f the report of 1902 will be found an interesting table prepared 
r the direction of the General Medical Officer giving the deaths, 
, cases reported and specimen of sputum examined for a period 
' years. 

Cancer and Sarcoma, 

lie deaths from cancer and sarcoma numbered 2,875 during the 

an increase of 166 over the previous year, the rate being 714 in 

against 694 per 1,000,000 of population in 1904. In the annual 

•ts of 1903 and 1904 will be found among the Registrar's analysis 

le returns, several tables and statements which justify me in re- 

ng the conclusions then drawn that the death rate from cancerous 

ses has increased considerably; that this increase has taken place 

ig the internal and inaccessible cancers, and among males rather 

females ; that it is only partly accounted for by more accurate diag- 

and improved certification ; and that the increase is an actual one, 

ably due to increased consumption of animal food with decreased 

ical exercise, freer use of alcoholic beverages and tobacco, and gen- 
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'innsxeri :iL ^mmsesdai 



r':«^' \ v^r ' ^z :Vsrfhr r^nrsd imfigr lic abcrc general beadin^jc:s^ 
s^inrr": f .}«> jx I x^ in iicraiae if 5Lt2 ■•var^ Tfcs iacrease is exiat^usx- 
^iJams-i'jt :■; -te i-i rr mipr f. ^r-senct niir'ui^ iocs? cf ibe scrrrc epklexm».SL.s=3ic 
'.f :*r^,r-.-:CTr2^ — p-'-'ex, ^ y^*^ bad crrof^d duili ^ 1904; 6?r-^^^22 

n v'bj'ii -J.rt i:i:H zizzcier rsi=:ei 1.933. t Ccrebro-spisal meningiti. -S^^gris 




Cicis^r :: l*ear:i . Trit f'c — arjic rf a cgcszzsssioo for the study o: 
±it 115-2.5^ --« rsrriei =0 tffct azv! rrairfi TahiaMe infcnmatioc:^' 
co^Ttftrrtrf irriir: sbirtij x£I be araLabue 10 tbosc interested. 

In tlje rtccr: 1: icf^^ -vzl be fccod a Tahxafale tabk giving the popu — 
laticc- zrz^rJutr of dcati:s aad death rates per 10,000 of tiie population^^^^ 
frcTT. cerelrcr^p^ra!. tabercslar azsd simf^e menii^itis in Ihc old Cii 
of New York f-cr a period of 39 vcars. 

Circulatory and Urinary Diseases. 

The deaths from these diseases are placed tc^[ether in this com- — ^ 

mentar/ because both are often given as causes upon the same certifi « 

cate of death — it being difficult to determine in many instances to which mtS^^^ 
preference should be given — ^and both have co-relative anatomical J-^^^ 
functions, a mutual dependency existing between them. 

In 1905 there were 6437 deaths from diseases of tb.e circulatory ^^^^""^^ ^ 
system and 5,944 from chronic organic disease of the kiAieys, a total -I-^^^^ 
of 12,381 deaths (one-sixth of deaths from all causes), against a totalX-^^^^ 
^f I3»i79 from both causes in 1904. 

The tendency of the death rate from these two combined causes has^ -^=^ 
been gradually upward since the organization of the Board of Health irmr^ ^^=^ 
1866. The decennium 1869-1878 in the old City of New York wa^-^^^ 
attended by a death rate from these two causes of 17.13 per io,c 
of population, that of 1879-1888, by one of 2047 ^i^d that of 1889-ii 
by one of 24.23, in other words, between the first and last decenniun 
mentioned there has been an increase in the rate of 7.10, or 41 per cent 
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the eflfect upon heart and Bright's disease of influenza (appearing here 
first in 1889) i^ clearly shown in the decennium 1889-1898, the in- 
crease amounting to almost 4 points per 10,000 of the population. 

Respiratory Diseases, 

There were 12,371 deaths reported during the year from all respira- 
tory diseases against 15,440 in 1904, a decrease of 3,069; of this de- 
crease 2,904 occurred in the deaths from acute bronchitis, broncho and 
lobar pneumonia, in other words the acute respiratory diseases. In the 
first six months of 1904 a severe epidemic of measles prevailed to such 
an extent that the deaths from acute bronchitis and broncho pneu- 
monia — two diseases five-sixths of the deaths from which occur in 
children under five years of age — were appreciably affected thereby 
as shown in the first of the following tables, from which it is evident 
that in ever}' month in 1904 during which measles prevailed to a con- 
siderable extent the deaths from these two acute respiratory diseases 
were increased in proportionate degree. 

The deaths from lobar pneumonia numbered 5,657 in 1905 as com- 
pared with 7,900 in 1904, a decrease of 2,243; this decrease occurred 
almost entirely in the first five and the last month of the year, and was 
coincident — save in January — with the decrease in the deaths from influ- 
enza; the influence of this latter disease is shown in the second of the 
following tables. This decrease of 2,243 deaths from lobar pneumonia 
was distributed between the sexes as follows: Males 1,536, females 707. 
Almost 70 per cent, of this decrease took place between the ages 25 to 
65 years. 
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Diarrhoeal Diseases. 
6,631 deaths were reported from this class of diseases during 1905, 
against 6,527 during 1904, an increase of 104 deaths. The death-rate 
per 1,000 in 1905 was 1.65, and in 1904 was 1.67; the rate from 
diarrhoeal diseases in children under two years of age was iu}6 per 
1,000 in 1905 and 1.45 in 1904. During 1905 greater efforts were put 
forth than ever before to better the condition of the milk supply to the 
City and to educate the parents to a better appreciation of the neces- 
sity of keeping the milk used for bottle-nursed babies clean and whole- 
some by sending nurses to visit among the homes considered as need- 
ing this instruction; it is disappointing not to find a considerably 
lowered death-rate from these diseases. The death-rate from all diar- 
rhoeal diseases was 3.61 per 1,000 in 1881 and gradually decreased until 
it reached its lowest point in 1903 of 1.38, and the efforts put forth by 
the Department in 1904 and 1905 have not succeeded in producing the 
effect desired, a lowering of this rate ; on the other hand the harder work 
done in these two years must have availed something, without it the 
rate may have gone much higher. 

Accidental Deaths, 

The deaths from accident numbered 3,651 in 1905, against 4,162 in 
1904, a decrease of 511 deaths; in 1904 the " Slocum " disaster occurred, 
by which 914 lives were lost, so that if we omit this number in compar- 
ing the two years there would have been an increase of 403 deaths ; dur- 
ing 1905 there were 220 deaths reported from sunstroke, against 39 
deaths in 1904. 

The deaths from accidental causes are much more numerous in our 
City than in most of the cities of the world ; take, for instance, the City 
of London with a greater population by a half million had in 1903 only 
306 deaths from street accidents, whereas in this city there were reported 
538 from same causes in 1903 and 709 in 1905. 

Suicides. 
There was a decrease of 193 suicides in 1905 as compared witli^ 
1904, the figures respectively being 660 and 853. Of these 660 suicide^' 
512 were males and 148 females; native Germans furnished 184 anci 
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native Americans 231 ; illuminating gas was used as a means by 148, 
gunshot by 206, carbolic add by 89, and hang^g by 84 persons. 

Searches and Transcripts. 
During 1905 there were 88,395 searches made of the records of births, 
marriages and deaths against 68,824 during 1904, an increase of 19,571 
or 28 per cent This increase was confined chiefly to searches of the 
records of birth of children anxious to obtain admission into the public 
schools or employment certificates ; in the Borough of Manhattan alone 
26,176 searches were made of the records of birth and certificates issued 
without cost to parents or children. The number of transcripts or cer- 
tified copies of the records amounted to 35,833 in the entire City, a 
decrease of 635 from that of 1904, due to lessened mortality during 1905, 
thereby decreasing the demand for transcripts of certificates of death. 

Respectfully submitted, 

William H. Guilfoy, M. D., 

Registrar of Records, 
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REPORT OF BUREAU 
For Year E%ix»i 





Borougfa of 






Manhattan. 


•The Broni. 




Number of deaths 


39,671 
18.74 
19.24 


^aa 




Death rate 


jo.«5 


• Corrected death rate 






1 



\ 



* This means that the death rate in each borough is corrected by tiie 
occurring in other boroughs. 



ezdosionof deaths 



Borough. 


Estimated 
Population. 


Certificates Received and Tabulated. 


Marriages. 


Births. 


Deaths. 


StiU-fairtlis. 


Manhattan 


2,117,375 
273,007 

1.362,352 
199,099 
72,947 


28,408 
i,8«) 

10,782 

1,092 

573 


60,203 
6,659 

30,972 
4,355 
1,692 


39,671 
5,528 

23,935 
3,191 
1089 


3,660 
310 

1,991 
284 
107 


The Bronx 


Brooklyn 


Queens 


Richmond 




City of New York 


4,024,780 


42,675 


103,881 


73,714 


6^52 







Borough of 




Manhattan. 


The Bronx. 


Number of deaths in institutions 


13,921 

22,506 

1,858 

482 

904 


2,289 

1,784 

1,264 

a6 

165 

1 


Number of deaths in tenements 


Number of deaths in dwellincrs .... . 


Number of deaths in hotels and boarding-houses 


Number of deaths in streets, rivers, etc 





OF R£CX)RDSw 
Decembfr 31, 190S 



Brooklini. 



I7-S7 
17.S3 



Hr* a ^-w T ITS. 



36 ^ 
I5U 



of residents of olberl 



' M '^uit "^^ TiHii * xfft'y jw *^i» rTi'*n»«ti TT 3[ JESCfc IT X3 ^9U39tI3 



Rats per uooo. 



Marriages. 



Krths. 



"itaat. ^SS 



1 13.4a 


J«.4S ■• 


1574 


r 73 


^3* 


=-■^11 


r:-5^ 


iu?! 


6.67 


a4-» 


JC.JC 


X u 


r 


— . 


"V^: 


3L14B 


7.91 


M.73 ; 


K S7 


x^ 


«a; 


>>2 


rr.irr 


i=-ia5 


5.48 


11.87 


tS.et 


IAS 


i*r 


rt: 


!-<:« 


:?>: 


7.86 


»3>9 


■9.04 


I <• 




3:c 


"** 


Ui 


10.60 


15.81 . 


iS.jt 


15a 


1-U5 


»=-ru 


S!3y5 


5M13 





Borough of 




City of New York- 










Q«en*. 


Richinood. 




5,M5 


505 


506 


1M46 


",575 


691 


117 


36,673 


6,576 


.,798 


685 


12.181 


"4 


64 


15 


701 


445 


133 


66 


j 1,713 
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Particulars Regarding Births, Deaths, Marriages and Still-births Reported during tkt 
Year ending December 31, 1905. 



BOBOUGH OF THS BRONX. 



White 

Colored 

Chinese 

Native parents 

Foreign parents 

Parenta^^ of mixed ) 
nativities ) 

Parentage unknown ) 
or not stated ) 

Single 

Married 

Widowed 

Divorced 

Not stated 

Total 



Month of utero- . 
gestation . . 



f I.. 
2.. 
3- 
4- 
5.. 
6.. 



Not 
stated 



Marriages. 



M. 



1,801 
19 



193 

13 



1,800 
20 



i,6s6 

147 
17 



1,820 



Births. 



M. 



3»378 
62 

1,389 

1,290 

744 

17 



3,165 
54 

1,287 

1,182 

731 

19 



6,659 



Deaths. 



M. 



3,054 

99 

I 

615 

1,979 

3^9 

231 

1,717 

1,056 

346 

2 

33 



2,270 
104 

S32 
1,436 
286 
120 
1,093 
7S5 
525 



5,528 



StilMiiths. 



173 

I 



t 

4 
91 

m 
t 



t3io 



I 
15 

37 
41 
43 

124 
24 

3 



t Sex undetermined. 
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ParHculars Regarding Births, Deaths, Marriages and Still-births Reported during the 

Year ending December 31, 1905. 



BOBOUGH OP ICANHATTAN. 







Marriages. 


Births. 


Deaths. 


Still-births. 






M. 


F. 


M. 


F. 


M. 


F. 


M. 


F. 


White 


27,490 

890 

19 

25,510 

2,717 
181 


27,504 
902 

2 

25,635 

2,439 
334 


30,138 

594 

4 

6.225 

20,905 

3,180 

426 


28,907 
560 

5,800 

20,227 

3,020 

420 


21,091 

546 

55 

3,651 

13,383 

1,646 

2,012 

12,723 

6,645 

1,970 

33 

321 


17,429 

545 

5 

3,270 

11,969 

1,404 

1,336 

9,117 

4,826 

3,731 
23 

82 


2,040 
73 

434 

1,319 

199 

160 


1 


,434 


Colored 


73 


Chinese 




Native parents 


329 


Foreign parents. 

Parentage of 
nativities.... 

or not stated 
Sinirle 




905 


mixed) 
nownl 


142 
132 


Married 

Widowed 




Divorced 




Not stated 








J 


,__ 






Total 


28^08 


60,203 


39 


.671 


t3,66o 










r 1 




25 
88 
165 
283 
415 
556 
433 
1,512 
168 
15 






2. 








3 








4 








c 






Month of utero- 


6 






gestation . . " 


7 








8 








Q 








10 








Not 
stated 


\ 






) 















t Sex undetermined, 40. 
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Particulars Regarding Births, Deaths, Marriages and SHll4firths Reported during the 
Year ending December 31, igoS- 

BOBOUGH OF QUEENS. 







Marriages. 


Births. 


Deaths. | 


Still-biiths. 




M. 


F. 


M. 


F. 


M. 


F. 


M. 


F. 


White 


1,048 
44 

956 

13a 
4 


1,046 
46 

995 

qa 

5 


2,240 
38 

963 
874 
437 

4 


2.040 
37 

882 

794 

395 

6 


1,755 

40 

482 
iA»5 
189 
99 
973 
610 
189 
2 

21 


1,354 
43 

377 
811 
166 
4a 
664 
430 
a99 

X 

2 


135 

4 

55 

58 
16 

ID 


M0 


Colored 


5 


Chinese 




Native parents 


te 


Foreign parents 


6t 


Parentage of mixed) 
nativities / 

Parentage unknown » 
or not stated J 

Single 


17 

S 


Married 




Widowed 




Divorced 




Not stated 




Total 


1,09a 


4,355 




3.I9I 


♦^ 






f 
1 








2 




I 


3.. .. 




8 




4 




6 




5 




H 


Month of utero-, 
gestation . . 


6 




33 


7 




47 




8 




33 




0. 




123 










Not 
state< 


I 


Q 


I f 















^ Sex undetermined, 2. 
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Particulars Regarding Births, Deaths, Marriages and Still-births Reported during thg 
Year ending December 31, 1905. 



BOBOUGH OP RICHMOND. 







Marriages. 


Births. 


Deaths 




Still-births. 






M. 


F. 


M. 


F. 


M. 




F. 


M. 


F. 


White 


558 

514 

55 

4 


558 
15 

535 
36 


875 
12 

407 

333 

M4 

3 


791 
14 

353 
302 
148 

2 


833 
18 

229 
436 
69 
"7 
454 
264 
120 

13 


527 
II 

IS8 
295 
49 
36 
234 
176 
127 

I 


68 

2 




36 


Colored 


Chinese 




Native parents 


22 1 
26 

18 
4 

; 

1 




Foreign p»riwsta 

I^arentxL^ of 
nativities., , 

or ti^t 3tat»] 




15 


mixed) 
motm j 


7 
3 


Married 




endowed 


:;:; 










Not stated 













Total 


573 


1,692 








=T^„ 


4-107 






i>3<^ 






r I 








' .. . r - - 






2. 








3 








4 








5 
















Month of utero- J 


6 






gestation .. 


7 








Q 








q 








10 








Not 
stated 


I 
















f 














1 








■!• Sex undetermined. 
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Particulars Regarding Births, Deaths, Marriages and SHU-births Reported during the 
Year ending December 31, igoS- 

BOBOUGH OF QUEENS. 







Marriages. 


Births. 


Deaths. 


StilHwths. 




M. F. 


M. 


F. 


M. 


F. 


-. 


F. 


White 


1,048 

44 

956 
4 


1,046 
46 

995 

9a 
5 


2,240 
38 

963 
874 
437 

4 




2^040 
37 

882 

794 

395 

6 


1,755 
40 

482 

1A>25 

189 
99 
973 
610 
189 
2 
21 


1,354 
4a 

377 

811 

166 

4a 

664 
430 
a99 

I 
2 


135 

4 

55 

58 
16 
10 


MO 
3 


Colored 


Chinese 


Native parents 


60 


Foreign parents 
PantDta^ of 

nativities . 
Parentage unl 

or not stated 
Single 




61 

s 


rmxedj 

snown I 
f 


Married 




Widowed 


1 


Divorced 




Not stated 






^^ 


-» 






^^ •••••• .^ 


Total 


1,09a 


4,355 


3,1 


91 


♦a84 
















f 


3- .. 




g 




4 




6 




5 




a4 
33 
47 
33 
123 


Month of utero- 


6 




gestation . . ' 


7 






8 






9 






10 




Not 
stated 


} 




J 












•v 



# Sex undetermined, 2. 
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"ORK. 

Ywm BUSmg Dtetmber 31. I9Q5- 



«5 30 35 40 45 SO 55 60 65 70 -5 80 £C I I 



II II II II 



-I 
4i 



9 15 

I 

5 4 ' 5 

I 

I • .. 



I 



13 : 16 



3 A 3 



3 


6 


6 


7 


'=. 


6 


3 


I 


688 


826 


857 


684 


S.5j 


3?'- 


217 


14^ 


9 


S 




S 


3, 


2 




J 


9 


6 






3 ; 


5 




' 


•• 


4 


•• 




2 1 


I 




1 


I 


1 






I 


2 


'• 


1 


I 


2 






4 


3 




t 


4 


i . 






' 






1 



* 

vn 1/ 
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CITY OF 
Deaths of Males by Age, and Cause of Death, 



Cause df IHath, 



I 
I. 

a. 
3* 
i^ 
S- 
6. 
7- 

^■ 

10. 

II. 

13- 
H. 
IS- 

1?' 
iS. 

Ji. 
u. 
?!■ 

as. 
a5. 

*^ 

31* 
St. 
J3- 






Typboid fever.*,,.,,. 

TyphiiA ferer 

ReUpsing fever.,..,,, 
MalarbHever. ....... 

Smillpox ,,,. 

Measles....... H,,,..., 

Scarlet fever., 

Whooping cough 

Diphtherii and croup 
Influenra..,.,,,,, ..., 

Miliary fever... 

Asiatic chalera .,,,,. 
Cholera nostras. „.. . 

Dysentery 

Plague ,*. 

yellow fever......... 

Leprof y 

Erysipelas .., I 

Other epidemic dis- \ \ 
eases .>............}, 

Fysemiaj sepCiczmia.. ' 

Glanders ' 

M alii^nant pustule 

H ydrophobia | 

ActinomycDils, ....... 

. Trichinosis ^.,. ..**,., 

Pellagra .,...,,. 

Tufaereulosls of larytix 
Tuberculosis of luni^i. 

Tubercular menin^tis 

Abdominal tubercu- 1 
losls.... .) 



Pitt's disease 

Cold i^bscesi..., ...... 

T\^iteswellin|F....... 

Tuberculosis of oth^ J 
organs J 

GeneraJ tuberculosis.. 



M 



S3 

S16 

473 

4oS 

".544 

3" 



149 



264 
II 

73 

1 

4 
3 



8.535 

fi44 
185 

6 
37 
*9 

S6 






31 

3 
*73 
333 

>96 
7S7 
i5t 



7 

45 

I 

1 
3 



51 
S»3Ja 

97 
3* 
4 
M 
35 
"9 



13 

5=: 



lOf 
14 



13 



109 

33 
SI 

tSS 
II 



43 

it 
tSt 

4 



1 
16 
35 

tiS 

3 



U 



s 

[ 
ass 

161 
193 
boo 
33 



I 

«4S 

33 
7 

I 
9 
4 



15 
47 

3 

I 



» 



JS 



*\ 



l\ 



-./ 
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EW YORK. 

TT the Year Ending December 31, igoS- 



25 



30 



35 



45 



50 



55 



60 



65 



70 



75 



80 



o 
U 






57 



45 



55 



16 , 



1 

^ 

6 I 



3 ! 



16 



3 

$23 

6 

.0! 
il 



3 
688 

9 
9 



6 
826 

5 
6 

4 



6 

857 

4 

5 



7 

684 

8 

7 

I 



518 
3 
3 

a 



6 

356 

2 

5 

I 



3 
217 



3 

142 

I 

I 



91 



32 I 12 I 



37 



10 

I 
4 

2 



7i6 



Cause of Death. 


Total 
Both 
Sexes. 


1 

< 


P 


I 


2 


3 


4 


^1 


5 


10 


'5 


tc Scrofula 


4 


I 


I 










J 








16 SvDhilis 


221 


130 


78 




I 






85 


X 


2 


1 


37. Gonorrhoea (adults).. 


'3 


8 






















38. Gonorrhoea (children) 


3 


.. 














.. 




.. 




39. Cancers, etc., of the ) 

mouth J 

40. Cancer of stomach, \ 

liver ) 

41. Cancer of intestines, ) 

rectum ( 


108 


88 








, , 






., 


2 






1,135 
399 
478 
266 


568 
179 

I 








I 






I 


I 


^^ 


I 

i 


42. Cancer of female ) 

genital organs ( 

43. Cancer of breast 




44. Cancer of skin 

45. Cancer of other or- ) 

gans and unspeci-> 

46. Other tumors (ex- 

cept of ftmale gen- 
ital or^rans) 

47. Acute articular rheu- ) 

matism — ... * ... h ( 

48. Cbrrmic TbpumiLtisni 1 

and gout 


82 
407 

51 

380 
131 


64 

234 
20 

202 
S9 




4 
I 
6 




2 


X 

I 
a 


X 

I 


7 
2 
12 

X 


I 
27 


1 
I 


I 
5 


Ati Scurvv 


10 


7 


7 










7 








Co Diabetes 


589 


266 












X 


J 


, 




51. Exophthalmic goitre.. 


21 


7 














.. 






52. Addison's disease 


17 


8 












I 










61 


31 
31 












2 


3 






54. Anaemia, chlorosis.... 


100 












2 








55. Other general diseases 


2 


I 


















.. 




56. Alcoholism^ acute 1 
and chronic ) 


596 


477 








•• 








4 


X 




57. Lead poismiing 

58. Other chronic poi) 

soilings of ocaipa- 

tion ,......*.* 

5Q. Other chronic poi- \ 
sonings f 


8 
3 
14 


8 

5 


• 






•• 








: 


•• 




n.— Diseases of Nervous 
System and Organs 
of Sense. 
























60 Fnceohalitis 


«5 

2,584 

2,025 

78 


8 


2 




2 






5 


I 






61. Simple meningitis.... 

(of which) otf^ 
bf^^spjnal men- 
ingitis......... 

62. Locorocitor ataxia.... 


1,394 

1,094 

60 


268 
178 


152 
112 


"9 
95 


96 
81 


79 
65 


714 
531 


243 

209 


XQ4 

9» 


< 


63. Other diseases of ) 
spinal cord, 1 


146 
a,833 


83 
1,386 


3 
15 




4 




I 


10 
17 


2 
2 


X 




65. Softening of brain .... 


58 


27 


•• 


















66. Paralysis unspecified. 


205 


92 






I 




I 


4 




•• 




a«neral paresis 


204 


154 










•• 




" 


•• 
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«s 


30 


35 


40 


45 


50 


55 


60 


65 


70 


75 


80 




1 


u 




IX 

a 


6 

I 


a 


10 

a 


3 

1 


a 

X 


I 


•• 




•• 


•• 




7 


•• 




X 


3 


9 


14 


5 


13 


16 


XX 


6 


3 


a 








s 


za 


a6 


53 


59 


66 


99 


76 


80 


47 


30 


7 


4 






y 


9 


13 


II 


13 


a5 


aa 


ao 


18 


la 




4 


1 


z 


•• 


a 


I 


5 


I 
6 


5 


XI 


6 


7 


7 


5 




3 


•• 






7 


8 


7 


17 


«3 


ai 


ax 


45 


38 


20 




4 


•• 


z 


z 






4 




•• 


3 


•• 


I 


I 


I 




.. 


.. 


z 




la 


II 


15 


la 


18 


IX 


14 


7 


XI 


3 




I 




z 


z 






3 




4 


6 


10 


a 


6 


6 






a 






lO 






17 


ai 


34 


36 


29 


39 


a6 




6 




z 












I 




, 


•• 








•• 


•• 


•• 


•• 








a 


3 


4 


a 


I 


a 


I 






.. 












6 


3 


3 




3 


a 


2 








z 




51 


76 




91 

a 


63 


40 


M 


10 


16 


3 




•■ 1 ;; 
.. j .. 


a 














•• 










•• 














' 


I 


I 


" 


•• 


•• 






1 
1 
1 






I 




•• 








1 


















40 


36 


a9 


a6 


10 


16 


6 


6 


6 


a 


.. 






29 




3S 


a4 


aa 


«5 


7 


la 


3 


I 


a 


.. 








aa 


.. 


a 


z 


a 


8 


5 


xo 


7 


la 


3 


6 


I 


a 




X 




3 


a 


6 


7 


6 


6 


9 


la 


8 


5 


a 


a 




a 




11 


a8 


46 


69 


za6 


147 


157 


186 


198 


168 


119 


63 


31 


ao 


X 






a 


a 


•• 


5 


I 


a 


7 


5 


a 


I 


.. 




.. 


3 


z 


6 


4 


4 


4 


5 


13 


«5 


M 


zo 


S 


4 


5 




3 


z6 


as 


34 


27 


19 


5 


7 


3 


7 


4 


I 


3 


a 





AS. Other fonm of in- 
sajiiti? . , -. 

6^ Epikpsf.. ..., 

70. C^nvnisicim (not 

puerperal) » 

71. CoDvulsitms of Infants 
ft. Tetano^ trismus 
7% Chorea 

74. Dtber n^^cnu dlseaset 
f$. Diieases of the eyes. ■ 

76. Dbeasesof theear.,. 

in.— Diseases of Circula 
tory System. 

77, Pericarditii > 

75. Acute endoou^itiS'.. 
7<)^ Orjf^nic heart dis 
80. Anf^ina pectofb' 



Si. Diseases ut arteries, 
aneurisTnt etc 

fit. Embolism, thrnmbosis 

8j. Hiseases of veins 
(haemorrhoids, var- 
ices, phlebitis, ft c.) 

S4. Diseases uf lymphat- 
ics (lymphangirU* 
iftC.)...., 

S$. lEncmurrhaj^c.. 

86. Other dliieaaes nf cir- 
cubtorysy^em... 



IV-— Diseases of Hespira- 
tory Syrtem. 



S7- Diseases 



88 ► DJsenses of the laiyn^i 

8(Jh DJ5ve£^&es of thyroid I 
f;land [ 

90. A ciJte bronchitis . , . * . , 

qi. Chronic lironchitis 

93. Broncho-pneumonia . . 
g3> Pneumonia .... 



^. Pleurisy**... 

9^5. ConRfestioR of hinfls, 
puLmonajy apo 
plexy ...,.,**.... 

9&. bangreneof Ittn^r, 



q/f. Asthma......... ,.*» 

^* Pulmonary emphy- 
sema , 



W- Other di^ea^es of i 

re^pinitory system 
_ Cphthisis excepted) \ ; 




i 



so 


^ 


6 


t 


1*417 


699 


315 


137 


4,116 


^ti^S 


5^57 1 


J.»5 


3DS 


189 
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Cause of Death. 



7. Scarlet fever 

8. Whooping cough 

9. Diphtheria and croup 

ID. Influenza 

11. Miliary fever 

12. Asiatic cholera 

13. Cholera nostras 

14. Dysentery 

15. Plague 

16. Yellow fever 

17. Leprosy 

18. Erysipelas 

19. Other epidemic diseases 

20. Pyaemia, septicaemia 

21. Glanders 

22. Malignant pustule 

23. Hydrophobia 

24. Actinomycosis 

24a. Trichinosis 

25. Pellagra 

26. Tuberculosis of larynx 

27. Tuberculosis of lungs 

28. Tubercular meningitis 

29. Abdominal tuberculosis 

30. Potts' disease 

31. Cold abscess 

32. White swelling 

33. Tuberculosis of other organs . . . 

34. General tuberculosis 

35. Scrofula 

36. Syphilis 

37. Gonorrhoea (adults) 

38. Gonorrhoea (children) 

39. Cancers, etc., of the mouth 

40. Cancer of stomach, liver 

41. Cancer of intestines, rectum 

42. Cancer of female genital organs 
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Cause of I>eath. 
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43. Cancer erf the brea.!^t 


a65 


















i 


44. Cancer of the skin 
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45. Cancer of other organs and \ 

unspecified f 

46. Other tumors (except of fe- i 

male genital organs) ) 
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47. Acute articular rheumatism — 
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48. Chronic rheumatism and gout. . 
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49. Scurvy 
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50. Diabetes 
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51. Exophthalmic Goitre 


53. Addison's disease 
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53. Leukaemia 


54. Anaemia, chlorosis 


<<- Other eeneral diseases 
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56. Alcoholism, acute and chronic. 
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occupation J 
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59. Other chronic poisonings 
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n. Diseases of Nervous System 
and Organs of Sense. 
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64. Apoplexy, congestion of brain. 
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70. Convulsions (not puerperal) .... 
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71. Convusions of infants 
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UL—DweamsKi CaxmhiUMj 



7J, ¥tnai4jt33 

TC. Aotte endocvtfitis 

7^ Orfamc heart diseaas. 

io. Ac|;ix2a pecUcis 

$f. DvmaatA of vtents^ i 
iucetc 

<i2. Efcbolism. thrombosis.. 



j»3. Dijea.'ses of vrins ^utmar-l 
rfaoids. rarioes, pUefaitis, r 

ctc.> * 

&4. Di^eaM^ of Ifrnphatics I 

HfiDphaAgitiSt <=tc.; ^ 

S5. Hatinorrhage 

86. Other diteases of circulatory 1 
»fstem ) 

IV.--Dis«we« <rf Respiratory | 
System. ! 



87. Diseases of nasal fossae . . . 

88. Diseases of the larynx — 

89. Diseases of thyroid gland. 

90. Acute bronchitis 

(ft. Chronic bronchitis 

9a. Broncho-pneumonia 

93. Pneumonia 

94. Pleurisy 



95. ConKestion of lungs, pulmon- 1 

ary apoplexy J 

96. Gangrene of lung 

97. Anthma 

98. Pulmonary emphysema 

99. Other diseases of respiratory ) 

system (phthisis excepted) . j 

v.— Diseases of Digestive System. 

100. Diseases of mouth and adnexai 

101. Diseases of pharynx 

loa. I )iseases of (Esophagus 

103. Ulcer of stomach 



104. Other diseases of stomach ) 
(cancer excepted) i 

10$. Diarrhtea and enteritis (under ) 
two years) f 

(of which) chronic diarrhoea. . . 

Dlarrh(«a and enteritis (two ) 
yewn and over) } 

tnt«ttlnal parasites 
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C*uaeof Death. 



io8. Hernial, inie^inalotMtructiim.. 
loq* Other dlseaua of idtestinea, . . . 
iio. Actile yellow atrophf of Urar,. 
lit- Hydatid tumor of Uvftr.,. 

111. Ciirhwisof Iitct *.. 

113. Billvy calculi 

114. Otber diaeases of liver 

115. Diseaw* of spleen*....** 

116. Simplft peritonitis (non-puer- 1 

peril) ;■'**"■■:" J 

117. Other diseasM of dtgestive) 

ly^tem tejtetpt tuberculosis 1 

aisd caticer) . . . , - . ; .,....-.. ) 

iiS. Appendicitis and iliac abscess.* 

VI.— Diseases of Genlto^urinary 
System* 

ittf. Acute nephritis ***.. * 

!»► Bright's disease **,,*,.*.. 

lai. Other diseases of kidneya and I 

adnexa **" **,... { 

m* Urinary calcutiis ***.*.... 

123. Diseases of bladder* **< 

1x4. DlMrases of urethra, urinary J 

abflce^.^T etc . . . . « * * * • ' 

115. r>iw?ases of tlie prostate * . 

ia6. Non-venen;il diseases of maie 1 

genital ijrgans* — - . * * J 

117. Metritis... .- *■** 

ij8. Uterine hasmorrhage (not j 
puerperal) *...**.. 1 

ijq. Uterine lumur ^iiot cancer)**,. 

I JO. Other diseases ol uterus 

13 1. Ovarian cysts and tumors — . . 

13*. Other diseases ol female geni- J 

tal organs. - -'■* f 

133. Diseases of breast (not puer- J 

petiaJ, nor cancer) .,...* ( 

vn*--Fueipenl Diseases. 

134. Accidents of pregnancy**** — 
15s, Puerperal hamorrhage — * . . . . 

136. Other accidents of labor 

137. Puerperal septicemia * h 

13B, Puerperal albuminuria and I 

convulsions. ,****..... ( 

139. Puerperal phle^maida albfii j 

140^ Other;»ccidenlsof paftiuitiont i 
sudden death *..*»***«., J 

141, Puerperal diseases of bfcast...* 
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Cause of Death. 



Vin.— Diseases of Skin and Cellular 
Tissue. 



142. Gan«;rene 

143. Carbuncle 

144. Phlejf moil f acute abscess 

145. Other discuses of skin and ) 

DC.— Diseases of Locomotory System 

146. Diseases of boUfcS (noii -tuber- 

culous) .*♦♦,>.. 

147. Arthritis, other diseases of 

joints (except twberculDsis 
and rheumat Jim) * . . * 

148. Amputation * 

149. Other diseaus of organs of 

locomotion . . , 

X,— M alf orroat ions . 

150. Congenital malformations. . . . 

XL— Di3itaM9Ckr Infancy. 



151. Congenita] debility, 

andaclensma^^^^ '^^> 

151a. In jury during birth.. 



icterus] 



153. Other diseases peculiar to in- 1 
fancy I 

153. Neglect 



Xn.— Diseases of Old Age. 

154. Senile debility 

XIII.— External Causes. 

155. Suicide by poison 

156. Suicide by asphyxia 



157. Suicide by hanging or Strang- » 

ulation f 

158. Suicide by drowning 

159. Suicide by firearms 

160. Suicide by cutting instruments. 

161. Suicide by precipitation from I 

height I 

162. Suicide by crushing 

163. Suicide by other methods 

164. Fractures 

165. Dislocations 

166. Other accidental injuries 

167. Burn, by fire scald 

168. Burning by corrosive substances 

169. Sunstroke , 

170. Freezing , 
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•• 


4 


I 


4 




6 


I 


:; 




3 


2 






12 


«5 


II 


17 


>4 


7 


M 


12 


14 


16 


9 


9 


6 


5 


II 




II 


U 


10 


10 


12 


6 


6 


5 


7 


6 


6 


4 




I 


I 




4 


2 


2 


5 


3 


•• 


3 


6 


4 


4 


5 

-1 


4 

I 


3 


• 


3 

1 
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Cause of Death. 



< 






171. Electrical shock 1 

171. Accidental drowning 

173. Inanition (starvation) I 

174. Inhalation of noxious gas, not ) | 

suicidal )\ 

175. Other acute poisoning 

176. Other external violence 

(of which) a. Homicide by Uows — 

b. Homicide by sharp I 
instruments f 

c. Homicide by gunshot.. 

d. Homicide by poison... 

e. Homicide, by other ) 
methods f 

XlV.-IU-defined or not Specified 
Causes. 



177. Dropsy 

178. Sudden death, not puerperal... 
J79. Hi-defined causes 



I.— General diseases 

a. Tuberculous diseases. . 

b. Cancer 



n.— Diseases of nervous system 1 
and organs of sense f 

ni.— Diseases of circulatory system 

IV.— Diseases of respiratory system 

v.— Diseases of digestive system. 

VI.— Diseases of genito-urinary) 

system ( 

Vn.— Puerperal diseases 

Vni.— Diseases of skin and cellu- ( 
lar tissue... 
DC.— Diseases of 
sjrstem 

X.— Malformations 



locomotory i 



XI.— Diseases of infancy . . 
Xn.— Diseases of old age. 
Xm.— External causes 

a. Suicide 

b. Homicide 

c. Accident 

XIV.— Causes ill-defined . . . , 



Total— Females.. 



30 
I 

117 
3S 
9a 

2 

5 
20 



532 



8,56a 
3,71s 
1,741 
3,528 
3,178 
5,675 
4,477 
3,170 

815 

130 
59 

240 
1,727 

474 
1,043 

148 

33 
861 
532 



449 



33,609 



557 

118 

2 

535 

50 

»,455 

2,385 

35 

21 
13 

220 
1,725 



51 

449 



7,496 



65 



446 
107 

200 

9 

741 

436 

10 

3 
9 
9 

2 



1,957 



334 
73 

3 
128 

4 
249 

93 
II 

2 
3 
4 



47 



883 



224 
32 

89 

10 

"3 

44 

9 



539 



155 

26 

53 

7 

69 
24 

2 

3 
I 



35 



35 



349 



11 

^5 



! j 
5 



527 



1,716 
356 

6 
1,005 

80 
2,627 
2,982 

67 

29 
27 
233 

,727 

204 



203 

527 



11,224 



400 
91 

5 

257 
73 
129 

65 
23 

3 
3 
6 



1,062 



7, 5| 
I 4 



189 
91 

3 

131 

96 

S9 

36 

26 

3 

I 

6 



573 



.. I 



389 
296 

4 
92 
87 

46, 

651 
45 I 

3 

I 



I 

26 37 

I 

XI 

I 
I I I 

«S 25 



852 



739 



»5 


^ 


35 


40 


45 


50 


55 


60 


65 


70 


7S 


So 
5 

T 

•■ 

1 


4 




u 


I 
"3 

1 
3 


3 

8 

7 

3 
I 


6 
I 
6 

IS 

I 

t 

I 


1 

4 
S 

1 
I 

I 


I 


1 

8 

2 
3 

3 


I 

4 
I 


4 

I 
I 


3 

t 
I 


1 

2 
1 


3 
I 




I 
I 
8 

1 

9 

3t 




73» 
log 

I 

1 

4 
6j 


6S3 

477 

6i 

73 

123 

89 
184 

a 

X 

74 

91 

4 
44 


675, 
435 
129 
106 

trt 

"33 

14M 

ISO 

4 

3 

7a 
13 
4 
S5 


580 
377 

IQO 
130 

3oa 

167 
US 
14& 

S6 
4 
3 

71 
IS 
3 

53 

I 


464 

21 S 

I5J 
»4 
175 
I5» 

346 
8 
7 

3 

44 
14 

1 

ag 
I 


47S 
13* 

340 

]8i 

24S 

139 

278 

5 
1 

49 
s 

3 

3» 


413 

101 

3l6 

^oa 

27a 
147 
tla 

»79 
t 

I 

3+ 

5 

39 


4D7 
Si 

301 

34A 
30& 
134 

3 
iS 

45 

9 
I 

35 


3S7 
59 

.es 

140 
317 
317 
i^ 

t 
IS 

2 
43 

34 

3 

■' 
33 


«^ 

23 

136 
332 

3»3 
287 
87 
313 

8 

2 

74 

3d 
t 

as 


144 

7 

71 

189 

aig 

313 

70 

'57 

to 

97 

31 


67 

3 
24 

98 

137 

148 

44 
104 

10 

19 

I 

rS 

1 


36 
4 
13 

87 
104 
19 
i9 

4 

'4a 

10 


315 
34 

■ 69 
87 

'93 
96 

36 

4 
3 

3 
70 
6 

1 
3 

22 

3> 


1 

9 

3 
1 


ipfi^a 


i,55fl 


<J47 


1,575 


1,476 


1,616 


'1835 


1.737 


M65 


1,135 


711 


533 


1,091 


s 



740 



Total Deaths. Aeeordmg to Sex nd 





1 

s 
< 




' 


2 


3 

3» 
286 

606 

37 
41 


4 
190 


Total 
Under s. 


5 

559 
569 

1.128 

88 
78 

166 


10 

281 

275 

556 


«5 


20 


Borough of Manhattan. 
Males 


2lfoqf> 


S,I23 

4,a79 


1,334 
1,120 


541 
465 

1,006 


7.522 
6,340 


1 

446' 770 

417 678! 

1 


Femaleii 




Total, both sexes .... 


39,671 


9,401 


MS4 


395 

29 

20 


13.862 


863; 1448 

I 


Borough of The Bronx. 
Males 


3,iS4 

a,374 


S03 
414 


133 
127 


57 
121 

321 
3» 

641 


766 
659 


64 
53 


1 

j 

Q9 \A 


Females 


73 


138 
396 




Total, both sexes.... 


5,518 


917 

2,782 
2J68 


260 


78 


49 


1,425 


"7 


166 


Borough of Brooklyn. 
Males 


12,616 
",319 


757 
618 


181 
385 


«3o 
"3 


4,194 
3,600 


385 
350 

735 


159 
211 

370 


•95 

3.2 


4S3 


Females . 




Total, both sexes.... 


*3,935 


S,«So 


1.375 


.43 


7,794 


607 : 901 


Borough of Queens. 
Males 


1,794 
1,397 


446 
3M 


79 
72 


31 

36 

67 


28 
25 


16 
19 


600 
466 


45 

100 

17 
10 


27 
56 

8 
7 


41 • 69 

X7 '^ 


Females 




78 


'^i 


Total, both sexes.... 


3,191 


760 


151 


53 

5 
6 


35 

II 
7 


1,066 


..7 


Borough of Richmond. 
Males 


851 
538 


173 
121 

294 


34 
20 


10 
5 


233 

159 


«K 


Females 


13 ' 14 

1 




Total, both sexes .... 


1,389 


54 


15 

967 
883 

1,850 


II 


18 


392 


27 


15 


1 
25 42 

887 1 M68 


City of New York. 
Males 


40,10s 
33,609 


9,026 
7,496 


»,337 
1,957 


594 
539 

J,i33 


391 
349 


13,315 
11,224 


1,094 
1,062 


541 

573 

1,114 


Females 




852 

1,739 


'•^ 


Total, both sexes .... 


73,714 


i6.5aa 


4,394 


740 


24,539 


2,156 


2.-94 
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Age, by Boroughs, and City, Year 1905. 



as 


30 


3S 


40 


♦s 


SO 


SS 


60 


6S 


70 


7S 


80 


^j 

^ 


5 


J 


i,nS 


i,^ 


1,436 


it*a4 


ii3W 


I,tS3 


1,078 


t^t 


9DL 


67s 


464 


317 


135 


540 


S6 


B90 


834 


^ 


58a 


?« 


Sw 


S40 


W6 


871 


687 


Si« 


3P9 

Sa6 


HS 


ssq 


5 


tM 


»,3t 


«tj74 


^3o& 


a,o9; 


a,i2i 


^9iS 


a»04; 


i,77» 


i,j6* 


98a 


3S0 


1,099 


fii 


m 


«IT 


*»S 


^ 


m 


17S 


la? 


i6t 


137 


^3 


83 


40 


*S 


99 


s 


M4 


iji 


J65 


116 


Its 


lot 


103 


tt8 


too 


102 


79 


&4 


39 


114 


- 


334 


J7ft 


460 


3*4 


334 


279 


319 


m 


aa? 


^« 


161 


104 


64 


313 


2 


m 


69s 


7S5 


73S 


696 


tZ7 


M 


65° 


6ao 


446 


345 


in 


14a 


=79 


10 


l»5 


5« 


543 


4^S 


4^3 


S» 


S46 


613 


6SS 
it*7S 


57t» 


m 


367 


atsQ 


*lS 




1,098 


^"M 


1,367 


f.ajo 


1,1*^1 


i*iS7 


I,J94 


1,373 


i,oi6 


S04 


47S 


3S» 


574 


ID 


Sj 


s& 


110 


107 


114 


So 


91 


8S 


Sq 


64 


44 


^ 


iq 


40 




6. 


sa 


n 


56 


55 


67 


62 


7" 


77 


&2 


46 


46 


aq 


la 


- 


MS 


i+4 


IS3 


^63 


169 


156 


153 


157 


166 


126 


90 


75 1 


43 


8a 


- 


jS 


4t 


4^ 


5> 


57 


4Q 


37 


44 


SO 


58 


SO 


aa 


M, 


.. 


3f 


35 


3P 

73 


a6 


91 


39 


m 


a6 


34 


44 


14 


as 
47 


11 


ti 




sq 


66 


77 


7S 


78 


56 


70 


84 


lot 


74 


as 


aq 


■- 


I,q03 


^^3 


a,6oS 


«rS«> 


*s393 


3,*7S 


I.9SI 


ipW» 


1,787 1 


1,336 


^$ 


i 

Stg 335 


IJ76 


68 


i,6ja 


1.550 


1,747 


I,S7S 


M76 


1.616 


I.S69 


it«35 


1,737 


".465 


1^126 


7n j S33 


1,011 


5 


J.534 


3,S'3 


4^SS 


4|tw 


3.a69: 


i,m 


3*SSo 


3*S36 


3,514 


a,Soi 


3,111 


1,330! 868 

1 


",9t?7 


73 
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BOROUGH OF 
Deaths oj Maks kf Age^ and Cauu of Death, 



Cause of Death. 


5^8 


1 

< 

< 


D 


I 


2 


3 


4 


%' 


1 
10 


15 


L— General Diseases. 


















1 




1. Typhoid fever 


«73 


158 


I 


2 




3 




6 


3 6 


18 


s. Typhus fever r , , 










.. 




3. Relapsing ferer 




.. 






.. 








. 


.. 


4. Malarial fever 


14 


10 


I 










I 




I 


5. Small-pox. 


1 






.. 


.. 






.. 


. 




6. Measles 


«57 

900 


149 


46 
10 


10 


13 
19 


8 


6 


136 


4 




•9, Scarlet fever 


97 
91 


15 

4 


It 


61 9 


7 


1 


8. Whooping cough 


908 


43 


V 


9 


88 


3 •• 




9. Diphtheria and croup.. 


660 


34S 


59 


89 


69 


49 


34 


990 4 


4 6 




ID. TnfJwmxa 


XI6 


64 


6 


3 


3 


I 




13 


. 




11. Miliary fever 




., 


















12. A vatic cholera , . , , 






.. 
















13. Cholera nostras. 




.. 






.. 






.. 


. 


.. 


14. Dysentery 


41 


16 


1 


I 








3 






15. Plague 






















16. YeUowfever 






















17. Leprosy 


I 




















18. Erysipelas 


179 

3 


104 


39 

2 


9 


I 






43 

9 




4 


19. Other epidemic dis- \ 
eases ) 


90. Pysemia^ septicaemia... 


45 


»5 


II 


X 








12 


. 


I 


21. Glanders 


3 




















22. Malignant pustule 








.. 


.. 






.. 


. 


.. 


23. H ydrophobia 


3 








I 






I 






24. Actinomycosis 


a 




















ai«. Trichinosis 






















25 Pellagra 






















26. Tuberculosis of lanrnx. 


13 
















. 


.. 


27. Tuberculosis of lungs.. 


4,237 


3,674 


33 


15 


13 


7 


4 


73 


9 8 


108 


28. Tubercular meningitis. 

90. Abdominal tubercu-l 
losis \ 


391 
90 


211 
4J 


51 

4 


44 

4 


33 

9 


18 
1 


7 

I 


153 2 

19 


a 3 

7 


5 
I 


30. Pott's disease 


26 


2 








I 




I 


I 5 


X 


31. Cold abscess 


4 






X 






I 




33. White swelling 

33. Tuberculosis of other ) 
organs ) 


33 


M 
99 


I 

2 


1 




.. 


•• 


I 

3 


4 4 
9 I 


I 
I 
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ICAT^HATTAN. 

tmr iJU Yiemr JSndiiig Dttember 31, 1905. 



35 



45 



50 



55 



60 



65 70 



75 ; 80 



j-o«' 






! 3! 



6 

4 

I 



349 

S 
3 



393 

4 

I 



431 
3 

s 



I 

351 
6 

5 

I 

I 
I 



3 

2 
2 
I 

I 
3 



I 
197 

2 



I 
106 



.. I 
I ! 



I 

74 



38 » 



103 3^ 



744 



Cause of £>eath. 



34- 
3S^ 

37- 

3^^ 
39- 

At. 
43. 

44- 
45- 

47* 
4». 

SO- 
SI 
sa^ 

53- 

54* 

55- 
56. 

57- 
SS. 

59- 



General tuberailo$U. ■ 
Scrofula .. *,.***.. 



Sn^hilis 

GonorrhfEi (adults),^. 

GonOTThccA (diLldren). 

Cancer^ etc, of the] 

mouth. ^.- 1 

Cancer of stomach, 1 

liver f 

Cancer of intestines^ { 

rectum f 

Cancer of female 1 

genital organs^ . > » > 1 

Cancer of the breast . . . 



Cancer of Ihesktn... 

Cancer of other or- 
M'ans and unspeci- 
fied r... 

Other tumors (except 1 
of female getiKaJ } 
organs) ........ 1 

Acute articular rheu- j 
miitism * 

Chronic rheutnattsni I 
and gout / 

Scurvy 



Diabetes., 

Exophthalmic goitre. 

Addison^s disea» 

Leukxmla 



U 



< 



Anarmiaj chloroiis. 

Other general dlKaaea J 

Alcnholism, acute! 
and chronic .*/ 

Le«td poisoning 



60. 
6j. 

Si. 
^3- 

65. 
66, 



Other chronic poi son- > > 
idgA i}\ occupation f ] 

Other chronic polsim- 1 : 
inifH - f I 

-Dtseiises of Nenrous; 
System and Organs 
of Sense. ■ 

Encephalitis ...- 

Simple meningitis. * * ► , ! 

(ofwhkb)Cerebro-l ! 
spinal meningitis . ( 

Locomotor ataxia* * . . , 

Other diseases of 4 
spinal chord . . I 

ApoplexV| conges-J 
tion of brain,, ,..* f 

Softening of brain..... 



Faral ysi s tinspeci Jied * . 



t6 

M9 
9 
2 

69 
6a9 
154 
aS4 
137 
56 
350 

35 

rQ4 

6q 

7 

lai 

14 
8 

41 
5* 

% 

J 

a 



4 

1*709 

1,433 

43 

fit 

34 
106 



S 

I 

7 

58 
3^ 
117 

1 

44 
143 

M 

loj 

3t 

5 

:i 

'i 

3ft4 i 

3| 

7 

4 



t 
9^ 
774 

31 

a* 
647' 



g 
§> 



56 



t 
147 



n 



lij 



4 

61 



I 



igo 



8j 
69 



66 
61 



49 
43 



t 
4^ 
398 



14a 



^1 
S9 



4I 



4I 



^^^^^^^^^^^^ ^^^^^^^^^^^B 


*j.5 


JO 


35 


40 


45 

S 
1 

9 
38 

to 

5 
14 

5 

a 

IQ 

a 
1 

43 
I 

3 
S 
2 

1 


SO 


55 


60 


65 

S 

37 
13 

4 

1 
5 

30 

1 

] 

13 

3 
I 


70 

6 
3* 

« 

3 
u 

1 
3 

n 
t 

3 

t 


75 

3 
8 

a 
& 

1 

a 
S 

fi 

I 
t 


i_| 


6 

t 

If 

t 

•1 


1 


4"* 
•• 

i 

4 
4 

3 

e 

t 

' I 

a 


1 

: 

3 




I 
8 

6 

6 

4 
I 

3 
3 
a 

t 

19 

I 
1 ts 


4 

I 

3 

6 

S 
5 

4 

a 

a 

I 
f 

49 
1 

1 

a 

a 

aj 

3 

3 


6 

7 

t 
S 
11 

3 

6 
1 
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a 

56 

i« 

10 
3 
4 

33 

a 
I 


ao 

r 

13 
3 

6 

3 

3 

a 

as 

t 

>3 

I 
8t 


a 

t 

9 
13 

4 

n 

13 

4 
21 

T 

4 
3 

\ 


I 

11 

40 

6 
as 

1 

4 
I 

16 

I 

a 

6 
a 


3 
3 

I 
3 

1 

a 


1^.. 


1 


1 




I 
















1 


1 
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Cause of Death. 


lis 


J 

a 
< 




I 


2 


3 


4 


n 


5 


10 

I 
1 
6 

I 
3 

30 

I 
I 

I 

5 
x6 

4 

1 


«5 

4 

t 
s 
I 

1 

3i : 

X 

7 
34 

4 

I 


67. General parcsU ** 

68. Other forms of in^ t 

sanity f 

60. EoileDSV * - . * 


119 

u 

58 

3 
453 
31 

6 
109 

2 
"5 

35 

X12 

1,730 

79 
244 

85 

16 

20 
56 

21 

5 

821 

78 

2,889 

2,733 

188 

71 

16 

86 

57 

31 


99 
7 
40 

237 
27 
3 
57 

2 
72 

20 

53 

1,339 

54 

J42 

44 
6 

13 
24 

8 

2 

395 

39 

1,522 

1,573 
119 
28 
9 
53 
35 
18 


7 

170 
6 

1 
2 

12 

I 
4 

I 

7 
16 

2 

I 

243 

710 
88 

M 
10 

X 


35 

I 
5 

2 
I 

I 

70 

370 
70 

«5 

2 


19 

2 

16 

I 

"3 
27 
6 

I 


I 
6 

I 
I 

S 

47 
13 

2 


3 

I 

^^ 

I 

s 

4 

4 

26 
6 

2 


9 

233 
. 7 

3 

2 

31 

3 
16 

I 
I 

I 

10 
16 

5 

I 

338 

1,266 

204 

39 

12 


2 

4 

2 
I 

6 

I 

I 
7 
»5 

I 

I 

3 

54 

18 

S 


70. Convylsiont inot\ 

puerperaJ) | 

71. Conrulsions of infants 

72. Tetanus, tdsmui ...... 

73. Chorea. * , . . . 


74- Other nervotis diseases 

75. Diseases of the eyes. . . 

76. Diseases of the ^irs. . . 

m.- Diseases of Circular 
tory System. 

77. Pericarditis .,.. 

78. Acute endocarditis.,.. 

79. Organic heart i^jeases 

80. Angrma pectoris 

81. Diseases of arteries, \ 

aneurism, etc / 

82. Enob^lijin, thJ-otnbosis 

83. Diseases td veins,) 

(JiitniorrhoidSjVaf-! 
icts, phJebitis/etc.) \ 

84. Diseases of Irmphat- 

ics (lypiphangiti*,! 
etc.},.. 1 


86. Other diseases of dr- \ 

culatory sptem... f 

IV.— Diseases of Respir- 
atory System. 

87. Diseases of the nasal 

fossae. 

88. Diseases of the lao'nx. 

89. Diseases of thyroid * 

gland.... f 

90. Acute broach itis...... 

91. Chronic bronchitis.... 

92. DroncW pneumonia... 

93. Pneumonia 


94. Pleurisy 

95. Congestion of lungSr ) 

pulmonary apo-} 
plexy 1 

96. Gangrene of lung 

97. Asthma 

98. Pulmonary emphysema 

99. Other diseases of re- ) 

spiratory system J 
(phthisisexcepted) ) 
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Cause of Death. 



Xm.— Externa] Causes. 
15 1« Suicide by poison 



156, Suidde by aspbpcla. , , 

15^ Suktde by hanging I 
or strangtiJation . . | 

158* Suicide by drowning,. 

i5g. Sujcide by fu-eartca 

ite. Suicide by cutting 1 
instruments .... *. \ 

161, Suicide by predpita- ( 
tioti from height.. \ 

i&i. Suicide by crushing . 

idj. Suicide by other! 
methods ..,, f 

164. Fractures. ..«^.»^^..H 

i6j. Dislocations 

i66* Other accidental in- 
juries. 

167. Burns H by fire» scald.. 

16S- Btirninghy corrosive) 
substances ...*»».. j 

]6(^. Sunstroke .»......<.... 

170. Freezing 



171, Electrical shock 

173. Accidental drowning. 

173. Liaiiititjn {starvation) 

174. Inhalation of nox-^ 

ions gas, not sui- 
cidal *...........,, 

175. Other acute polsonii^ 

176. Other external vio- J 

lence J 

(Of which) 

a. Homiddet by blows. 

b. H onii cide , by sharp 1 

instruments . I 

c. Homidde, bygun-j 

shot,.... t 

d. Homoddei by poi-\ 

soning | 

e. Homicide, byother i 

methods......... f 



XlV.-Ill^lefined or Not 

Specified Causes. 
177. Dropsy 



17B. Sudden death, not i 
puerperal. | 

17^. Dl^hned causes..... 
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Cause of Death. 
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16. Syphilis 


59 


30 


I I 






32 


a 




2 


It Gonorrhoea fadults) 


a 




















2 


2 








2 








39. Cancers, etc., of the mouth 


II 




.. 








.. 


.. 


., 


40. Cancer of stomach, liver 


300 


.. 








.. 


.. 


.. 




41. Cancer of Intestines, rectum .... 


137 


•• 


.. 


•• 




•• 


•• 


•• 


' 





10 


«S 


3i> 


15 


¥^ 


4S 


SO 


55 


6> 


«5 


70 


75 


80 




8 

5 


u 




I 
s 

s 
1 

s 

4 
7 

3 

• • 

• • 
4 

X 
X 


s 
S 
3 

6 

I 


s 
s 

a 

1 
3 

2 
I 

4 

fl 
4 


s 
s 

s 

** 
• • 

I 

6 

I 

I 
3 

I 

4 

I 

SS 
U 


I 
s 
3 

.. 

2 
.. 

I 
4 

I 

I 

iB 
«5 


I 

$ 

I 

83 

2 
2 

3 
X 

3 

I 


2 

•• 
.. 

3 

.. 

65 

3 

3S 

SI 


4 

I 

1 

I 

47 

4 
46 
i6 


6 

3 

4 

44 

3 
I 

48 
18 


1 
9 

3 
3 

a7 

I 

I 

40 
15 


3 
3 

13 

^^ 
.. 

I 
10 


; 

3 

3 
•• 

4 

•• 

X 

I 

13 

7 


6 

4 

I 

I 

3 

3 


• • 


3 

3 

5 

3 
t 

* 

97 
II 

5 

7 

4 
3 


.. 
^^ 

.. 
.. 

3 



758 



^SS 



Cuueuf Death. 



4X. 

44- 
4S- 

47. 

SO- 
51. 

S*- 
M- 
54- 

sa- 

J8. 



Cancer of femak gro^tal Ofguui 

C;40cef of the brewt... -...*-.. 

C^n^n- of the skll^ - - ^ ^ 

Cuicer o! oth«r orgam and 
unipeci^ed ...- 

Other iUfnor>(«iceipt of felikale 
genital organs)*...**** 

A ciit« articular rheiimatiim**** 
Cbronk rheumatbm aod gout . . 

Scurv y ► - ...*** * * ****... 

DUb^tes 

Exi>phtha] ntic goLire* .......... 

Addisozi'i diteaae * , 

Lf uk g'ii ii a .*.... . » * ,,,».,., 

ADjemia, diloroik. . . , „ * 

Other g«ner^ diseaies. . ....... 

AlcohoUtm, acute and chronic* 
Lead pol^ning 



Other chronk pqiftonlng" ^ | 
occupation*..*.*****..***.... j 



5^ Other chronic poiionings. 



II*— Dlicaa«of Nervous Syitem and 

OtsfLOS of Sente. 



6o. £nc«pha3itii 

Ai. Simple meningitii. 



6] a. (of which) Certthto-i p i n a n 
M«ningltii ,,..„| 

6i* Locomotor ataxia. 

^. Other diseases €l spinal cord.. 
64- Apopki>% congvftlon of brain* 

65. Softening of brain*.***.*. 

tt. PaiaJpJi un»p«cljfiixl ....,* 

67' Genera) paretis*.... ..„.*„**. 

61. Other fornix of insanltf **..... 

69. Epilepay . . * * . * * 

70. Convulsions (not pEierpgral) . - . 
71* Convuliiont of Knfanti*.. ***... 

ft. Tetanus, trismus * 

73* Chor«a ,,..,,.***** 

74* Other nervous dlaeaati. .**,..,. 
}%. Disewes of the «y«t* * *.......* 

^* Dbea«»of the ean.***«.,.,,. 
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Cause of D«ath. 



HI 

77- 

So, 
81. 

83^ 



.— Dbeaaesof CkcabtorrSTititlii 
P^caniitia, ..„.,„,„,,.„.. 
Acute endocarditis ........... 

Oiganlc heart diaewes. ...... . 

Angina pectoris **.*....***... 

DlM^ase^ of utoies, aoeur^ 
tsm^ etc* * » * * ***.*.,...** 



Embolism, thrombosii. .....,, 

DiseawA of veLni fbacmor- 
ihoids, vances, phJebltis, 
etc.) , 

DIseaaea of lymphatic (Ifro-l 
pbingltls^ etc) , , ^ . . f 



8S. 
£6. 

IV.- 

«7. 
88. 
8g. 
90. 

qi. 

«■ 
'H- 

9a- 

99- 

v.. 

100. 

lot. 

103. 

104, 
105. 

ies6. 
107. 
108. 



H xmorrhage , ^ , , , , « . 

Other diieasea of ckculatoryl 
system. ,. | 

Diseases of Respiratory Sys- 
tem. 

Diseases of the Nasal FoaNC>, 

Diseases of the tarynx. 

Diseases of thytold gland 

Acute bronchitis . , 

Chronk bronchitis. . .., 

Broncho-pneumonia. 

Pneumonia. 



Pleurisy 

Cor^g^stion of lungs, putmon- 1 
ify apoplexy .,.*..... f 

Gangrene of lung. - » - . - . v 

Asthm a. , , 



Pulmonary emphysenxa, ........ 

Other diseases of respiratory 1 
system (phthisis excepted) .. f 

-Diseases of Digestive System. 
Diseases of mouth and adnexa. 

Diseases of pharynx , , . , 

Diseases of cesophagtis „ . 

Ulcer of stomach .♦...,.. 

Other diseases of stonnch 1 
(cancer i^Jccepted} f 

Diarrhfia and enteritis (under) 
two years) ........„„., f 

(of which) chronic diarrhDe*... 

Diarrhoea and enteritis (twoi 

years and over) .............. f 

Intestinal parasites 

Hernia, intestinal obttruction,. 
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Cuiae of Death. 



lag. Other diseases of IntcatiDCS . . . . 
IK)^ Acut« feUov AtropbT of Uver. -- 

111. Hyda^tid tumor of liver 

lit. CLrrhosiscsf Uver.., «.,... ...... 

ny. BilimncalcnlL........ 

1 14, Other dlaeaaes of liver - . 

115- DiieasM of spleen...,.....,..., 

xi6^ Simple pedtonitii CQ<»o-fH)ei^1 
peral) ( 

117. Other diseases of dige^lvej 

sy^em (except tuberculosis J 
aiid cancer) , I 

118. Appendicitb vxd lliic abacus.. 

VI.— Diseases ot GenitD^urinary 
Systeoi. 

fig. Acute nephritis 

110, Blight's disease 

tit. Other diseases of lddnty% and ) 
adneza f 

tta. Uri^iTT calculas 

133^ Diwates of bladder.. 

114. Diseases of urelhrat urinary I 
alBcess, etc... f 

itj. Diseases of the prostate. .,,..... 

ti6. Non-TOnereal discasei of male 1 
genital organs , f 

117. Metriti$ 

is8. Uterinehxmorrh a^ (not puer- 1 
peralj ' 

I9q. Uterine tumor (not cancer) 

>30. Other diseases ef uterus h ...... . 

t^i. Ovarian cysts and tumors 

tja. Other dt^ases of femaJe geni- 1 
tal organs. ( 

133. DiKases of breast (nolpuer-l 

peratf nor cancer f 

VU,— Puerperal Diseases, 

134. Acddent of pregnancy......... 

135. Puerperal haemorrhage*.... ..... 

1J&. Other accidents of labor.,,.,,,. 

137. Puerperal septicsemia..... .... .. 

t3B. Puerperal albuminuria aud ) 
convulsions. ,.,,....,........( 

139. Puerperal phlegmasia albAl 

dolens ..,.,... f 

140, Other accidents ol parturition, J 

sudden death f 

141^ Puerperal diseases of breast.. .. 
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lulCeili^ 



H5. Cj;^:irr>r>. 



. Oeber i^^idtt tf ^ti^ tad K^As. 




cctoc<:;e 

XT P^ynin id InfxaCT 

1$!. Cotwutil (klxntT. 

laoic^fcaa ..,* f 

i$tL Isjsry donnc biitli 

151, Other ji<ea,^w peculiar to la- 1 
faoiCT - — - ! 

ly. N'fglm..., „...*.-.... 

Xn— Disease* of Old Afpt. 

ij*, SeiuJe debility.. ^^. 

XIEL— Eitejnil Cvue$. 

ijj, Suidde bf poisoR 

10. Soicide by asphjxia,,.... .*.../ 
157. Suicide by hangiitg ors&uigtt- 1 



i;S. Suicide by drowning. . „...,.... 

154. Suidde by JinarEUS^,....... .^..: 

i6d. Suidde bf cuttiDginstniineiib.. I 
161. Suicide bj predpitatiDii {rom ( 
height... , ( 

i&t. Suicide by crushing. ............ 

i6|. Suicide hj other methods. . . . 

164. Fractures............ > ... 

165. Di^ocationi 

x66. Other acdderitaJ injuria 

167. Bum by fire scald .,. — 

16S. Burning by corrosive substances 

i60h Sunatf oke .>....... 

I7Q. Freezing 

171. Electrical shock 

17a- A cddeatal drowning ......... 
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Csuw of Death. 



173, Inamilion (stamtlon) 

174. Inhalation of noxious gaa, not ) 

suicidal i 

iT^S. Othtraeute poisoning.. ^^.. .^.. 

176. Other eitemal violen«, ..**.*.. 

(Of which) ^ Homidde, br blowi.. . 

b. Homicidet by shupi 

instruments... «... J 

c. Homicide, by gunshot 

d. Homicide, by poison.. 

e. Homicide^ by other 1 j 

methods f 

XIV.— Dl -defined or not Specified 
Ci 

177. Dropsy, h... 



178. Sudden death, not puerpfcraJ h » . . 

179. lU-deAned causes... ..>. 



[.— Geuenil diseases 

a. Tuberotlotts diseases.... 

b. CaJiter 



10 
IV 

V 
VI 

vn. 
vin. 

IX, 
X 

XI, 
XII. 

xm 



xw 



— Dise^t^it of nervous system I 
and origans of sense .......... f 

—Diseases of circulatory sys- \ 

tem.. f 

,— Diseases uf respiratory sys-) 
tem.. ......../ 

— Diseases of digest ire system., 

.^Diseases of genii tHtrinary f 
system ,.....* | 

.^ Puerpm-al diseases 

.— niheaws of sldn and eel-} 
lular tissue.... ,....,... f 

,— Disea.'^es of locomotor system 

—Malformation... 

-Diseases of infancy ... . .... 

—Diseases of old age ....... 

.-External causes..... ...... 

a. Suicide.. <.r. 

b. Homicide.. , 

c. Accident.. 

,— Caus^ Ul-defined , 
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*' females.... 
*' both sexes. 
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BOROUGH or 
Deaths of Males by Age, and Cause of dtA^ 



Cause of Death. 



1 —General Diseases. 

I. Typhoid fever .., 

J, Typhus feveTn,.,.,., 

3. Relapsing fever h ,... 

4. Malarial fever 

%. Smallpox. H.. 

6. Measles 

7. Scarlet fever H»*» — 

5. Whoopjing cough... 
g. Diphtheria and croup. . 

10. Influenta.. 

11. Miliary fevei-. ....... ., 

u, Asiatic cholera 

13. Cholera nostras. 

lA* Dysentery ,....,.,. 

ij. Plague — ....... 

i6. Yellow fever. . ......... 

17. Leprosy 

\%. Erysipelas. K.. ^.... .... 

19. Other epidemic dis-) 
eases , \ 

ao . I^y af mia , sept] C3enii&. . . 

ft[. Glanders 

la. Malignant pustule 

s3h Hydrophobia 

14. Actinomycosis 

aia. Trichinosis..... ....... 

9$. Pellagra 

^. Ttiberculosis of larynx 
37. Tuberculosis of lu^gs. 
iS. Tubercular menlrigltiB 
ag. Abdominal tuberculosis 

30. Pott's disease. ..... . 

31. Coldalxoesi ., 

33. White swelling 
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C»a» of E^emth. 



33. Tuberculosis of other 1 

34, General ttabefculosls^ . 

35, SCTofola * 

36. sn*iK«"" 

3S. Gonorrbc^A (diildren). 

3Q, Csncei^f etc*j of the 

mouth . . . ^ , ^ 

40, Caicioer of stimnfldi, 

iivcr .*,.***-*.»*... 

41. Cuioer of Lntestlnes, 

ractutn » 

41. Cajioer of fem^e geni- 
tal 0Tgain3...^^«^<«« 
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44« Cancer of the skin. . . . 
4$, Cancer of othjer or- 
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spinal cord ^ 
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Cause of Deatli. 


III 


1 

5 


4 




I 

a 
« 

I 

a 

tS 
It 
t 

1 


2 


3 


4 


n 


5 


10 


»l 


66. Fanaysis unspecified.. 

67. General paj-esis. 

6S. Other forma of iih 1 
lanity f 


33 

4 
3 
U 

33 
4 

I 

30 
34a 

3 

IS 

16 

a 

a 

i 

43 
30 
'S3 

3^ 

j6 

I 
10 

4 

6 


13 

3 
10 
18 

4 

4 

m 

I 
7 

to 

] 

le 
77 

aa3 

9 

t 

S 

a 

3 


f 

ti 

] 

S 

38 
30 

a 


t 

s 

4 




] 
■ 

I 
3 


3 

M 
1 

* 

t 
% 

I 

It 

6a 
SI 

t 
3 


4 
1 


t 
f 

I 

6 
5 


4 
1 

3 


70. Convulsions (not| 

71. Convulsions of in- 1 

fanta f 

71. Tetanus, trismus 

53. Chorea .......... 


74. Other nervous db-| 

eases.... J 

75. Dbeaaesof th«eye3.. 

j6. Diseases of the ears... 

nL— Diseases of Circu- 
latory System. 

77. P^carditis. 


78. Acute eodocafditis..., 

79' Orguuc heart diseases 

Ko. A ngina pectoris 

Si. Diseases of arteri^,) 
aneurism, etc ./ 

Sa. Emboliam^ thrombosis 

53. Diseases of veins J 

haemorrhoids, vari- 
ces, phlebitis, etc . . 

54. Diseases of lympha- 

tics (lytnphangitia, 

etc.) J 

85. Hemorrhage ..... .... 

85. Other diaeasei of dr-l 
culatory system . . . f 

IV.— Diseases of Respira- 
tory System. 

57. Diseases of nasal 1 

fossae f 

58. Diseases of the larynx 

59. Diseases of thyroid 1 

giand.... f 

90. Acute bronchitis 
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qa. Brondio-pneuraonla.. 

95. Pneumonia 

Q4> Pleurisy * . . . . ^ 
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96. Gangrene of lung 
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98. Pulmonary cmphyO 
seraa / 

99' Other diseases of 
respiratory system 
(phthisis ejEcepted) 
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Cutw of Death 



v.— Diaeaset of Digestive 
System. 

100, Diseases of mouth 1 

fUidadnexa f 

101. Diaemses of pharynx.. 
la. DbeAwi of cHophagus 



ioJk Ulcer of stomach . . . 

104, Other diKuiea of 
stomach {cancer 
excepted) 

lOS- DiwT&iM. and en- 
teritis (under tvo' 
y«a»> ............. ■ 

(ol which) dironic 
dlarrhcKa 

td&. Diarrhff a itid en- 
teritis (two year* 
and over)... 

[07. Jnt^inal parasites > 

108, Hernia, int^tinal I 

obatructioti ........ * 

100- Other diseases oft 

intestines.... . 1 

110. Acute yelilow atTO-| 

phy of liver*., ►.... » 
in. Hydatid tumcur olt 

hver .... I 



III. Cirrhosis of liver. 
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BlUary calcuU. .,.,,,., 

Other diseues of I 
Hver J 

Diseases ol spleen 
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Othcj diseases of dir*T 
gestive system (ex- I 
tept tuberculosis r 
and cancer)... J 

Appendidtii and! 
lilac at * 
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VI.— Diseases of lienito- 
urinary system. 

1 19. Acute nephritis 



lao. Bright's disease 

121. Othpf dlwa5f*s oi ) 
kidrieyiand adnexa ) 

123. Urinary calculus 

133. Diseases of bladder. .. 

124. Dbea-ses of urethra, ) 

urinary abscess, etc, f 

125. Diseases of the pros- 1 

tate I 

ia6. Ncn-venereal dis-) 
eases of male geni- > 
tal organs ) 



127. Metritis 

128. Uterine hemorrhage ) 
«# (not puerperal) . . . . f 

129. Uterine tumor (not) 

cancer) f 
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141. Gancrene. 
143. CarfaoDcle.. 




IX.— Dittnv» of Lace^ 

146. DlUMiff ol 




148. Amputation ...., 

14Q. Other diataaet of or- 1 , 



X ^— Half amiAtioiis. 

150. CoDgenital malfor-} 

matioos I 

XL— Diseases of Infancy. 

151. CDngeAit^ debilitif, 

ieienii -,- • . - 

ema 

xSia. Injury during birth 

IS*. Other diseases pecu-t 
Liar to Inf anqr^ - - * . • 

IS3- Neglect 

Xn.-Diseases of Old Age. 
154. Senile debility 
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Cause of Death. 
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155. Suidde by poison ..... 

156. Suidde by aaphyxb.. 

157- Suicide by hanging \ 
or strangulation . . . f 

iSS. Suidde by drowning. . 

159, Suidde by firearms... 

160, Suidde by cutting i 

instruments f 

r6i. Suicide by predpitSr 1 
tion from height... f 

i6a. Suidde by cru^ing. . . 

163. Suidde by other! 

methods f 

164. Fractures. , 
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165. Dislocations.... 
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i?3. Inanition (starvation) 
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17s ■ Other acute poison- > 
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176. Other external vio- 

lence .,,.... 1 

Of Tvhich 

a. HomiddCt by> 
blows ) 

b. Homicide by i 
sharp instruments | 

c. H omiddCp by 1 
gunshot ] 

d. Homidde, byl 
poison J 

e. Homicide^ by r 
other methods... f 

XlV.-nhiefined or not 
Specified Causes. 

177. Dtoo»v , , 
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Cause of Death. 
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n.—Diseasesof nervous 
system and or- 
gans of sense.. 

m.— Diseases of circu- 
latory system.. 
IV.— EHseases of respi- 
ratory system . 
V.-Diseases of digest- 
ive system 

VI.-Diseasesofgenito- . 
urinary system 

vn.— Puerperal diseases. 

Vm.-Diseases of skin) 
and cellular tis- 
sue 


IX.— Diseases of loco- 
motor^ system. 

X.-Malformations 

XI.-Diseases of infancy. 

Xn.— Diseases of old age. 

Xm.— External causes.... 

a. Suicide 
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c. Accident 
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Deaths of Females by Age and Cause of Dto^ 
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Cancer of fltoroacht Hvw,.... 
CanciT ti\ intestines rectum, 
C anctr of female genital organs 
CanctT of thu breast 
Cancer of the skin.* 



I 
4l 



.. 


3 
tl 

1 


I 


t 

1 


r 



783 



as 



30 



35 



45 



50 



55 



60 



65 



70 



75 



So 



11 



o 



89 

I 



74 



85 



43 



16 



I 42 



I 
10 



1. II.— Slg. 21. 



7S4 



Cauw of Death. 

45, Cancer c^f Mher organs and i 
tinapecified * ) 

46^ Other tyjtiors (estoept of fe- 1 
tiok gemul off^ns) ........ | 

47. Acute articular rheumatinD .... 
48* CbromcTbeamatbm and gout.. 

«- Scurvj 

Sd. Diabetes 

51. Exophthalmic goifit ,.. ^ ...... . 

51. AddLson^i disease 

53. Leukwmia 

54. Anemia, dilorosb. . ............ 

55. Other general dbease^.......... 

5i&. Alcoholbm. acute and chronic.. 

Sy. Lead poisoning 

5S. Other chronic poisonings of I 
occupation f 

Sg. Othei chronic poisoning 

n.— Diseases of Nefvooa Sjrstem 
and Organs of Sense. 

60. Encsptialttis. ...... 

61, Simple meningitis 

6ta. (Ot which) Cerebrospinal \ 

meningitb .,^....../ 

6a. Locomotor ataxia. , 

^, Other diseases of fpina] cord 

64. Apoplexy^ congestion of brain.. 
6j. Softening of farain .......... 

66. Paralysis unspecified ...., 

67. General par^s 

68. Other forms of Insanity. 

6g. Epilepsy. . .. h ,..►.► 

fo. ConiTAtlslons (nc»t puerperal).... 

71. Convulsions of infants 

Tt. Tetanus^ trismus , 

73. Chorea...,....,, .......,, 

74. Other nervous dlMases. „, 

75. Diseases of the eyes. .,,,.„.„. 

76. Dbeases of the ears........ ... 

nt.^DlMase3 of Circulatory System. 

77. Pericarditis ,.,...,, 

7$, Acute endocarditis .......... 
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SOt Angina. fJtctf iris, * , .**»*■,*<,.* 


8i. Diseases ol arteries, ajieimsm,! 
etc f 


§3, Diseases of vein* (b5Eai<3T-l 
rhoida, varices, pblebatiB^etca i 

8l4' Diseajcs of lymphatics (lynsr t 
pbangStia, etc-) , f 

85. HjtfDarrha^..., ^ 


86. Other diseases of drculatory) 
sfstem J 

IV.— Diseases of Respiratory 
System. 

S7* Dbeaieaoi nasal fossae 

88. Diseases of the Iiuteuc ,,.,, 


dq. DiseawM of thrrold glajsds 

90. Acute bronchitis. ..,....,.,,..„ 


gi, ChrDnic t^ronchltU - ^ „».... , . 


^ Bronchopneumonia , 


q.3. Pneumonia*^. , ** 


^- Pieiirisy...... „,„,,.„ ,,..... 


95 . Congestion of lung*, pulmo-* 
nary apoplexy . . , f 






Q7. Asthma,, , .»..*.»,..*.** . . . , 


98* Ptilmor^ary emphysema . . . , , 


09. Other diseascrs of respirmtoty l 
system (phthisis excepted) .. f 

v.— Diseases of Digestive System.. 
10&. Diseases of mouth ajid aditexa.. 
loi. Diseases of pharynx. 


loip Diseases of ttsophagus ..,„.., . 
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17 


wg* Ulcer of stomach . . .,, 


iot|. Other dlseaw^s of stomach 1 
(cancer excepted) , 

105. Diarrhiia and enteritis (under 
two years) ...,,, ^ „ 


(Of which) Chronic diarrhea,. . 

106. Diarrhcea and enteritis (twol 
years and over) ...„.,,...../ 
107* Intestinal parasites. . ^ 






108. Hernia, intestinal obstniction . . 
loq. Other diseases of intestines.... 
no. Acute yellow atrophy of liver.** 
Ill, Hydatid tumor of liver......... 


ira^ CKrrhoais of iiver. , ^.^,» 
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Cause of Death. 
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I ij Othf^r di vaM^ of liver 


T T c Oisea^fts of soleen 


1 16. Simple peritonitis (non-puer- {. 

peral) f 

117. Other diseases of digestive 

system (except tuberculosis 

and cancer) 

fi8. Appendicitis and iliac abscess.. 

VI.— Diseases of Genito-urinary 
System. 

no. Acute neohritis 


I 1 

! 
I 


120. Briirht*^ disease 


121. Other diseases of kidneys and) 
adnexa ) 

123. Urinarv calculus , . . r , 


123. Diseases of bladder 


:;; :.i ::i 


124. Diseases of urethra, urinary 1 

abscess, etc f 

125. Diseases of the prostate 

126. Non-venereal diseases of male \ 

genital organs f 

127. Metritis 
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.. j .. 

: i 


128. Uterine haemorrhage (noti 

puerperal) I 

129. Uterine tumor (not cancer) 

130. Other diseases of uterus 

131. Ovarian cysts and tumors 

132. Other diseases of female geni- ( 

tal organs 

133. Diseases of breast (not puer- 1 

peral, nor cancer) f 

Vn.— Puerperal Diseases. 

134. Accidents of pregnancy 

135. Puerperal hxmorrhage 
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I 
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136. Other accidents of labor 

1^7. Pueroeral seoticaemia 


138. Puerperal albuminuria and) 
convulsions f 

dolens j 

140. Other accidents of parturition, 1 

sudden death | 

141. Puerperal diseases of breast — 

Vm.-Diseases of Skin and CeUular 
Tissue. 

iA2. Gansrene 


143. Carbuncle 


•• 


144. Phlegmon, acute abscess 

145. Other diseases of .nkin and) 

adnexa ) 
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il 




154. dceijK ieoLzST 

XIIL-Exicr=a: Caxaes. 

15;. Sciode by pccMC 

156. Sclciie rrup&riia 

ia-^^- • 

155. Scl rl ie by ir swuiof 

iy% ic-rld* bTtscarms 

i6c. Scicide by oitting instnunents. 

161. Soidde by predpitatioii froiii> 
bdgfat / 

i6«. Suicide by crushing 

163. Suicide by other methods 

164. Fractures 

165. Dislocations 

166. Other accidental injuries 

167. Burns, by fire, scald 

168. Burning by corrosive substances 

169. Sunstroke 

170. Freezing 

171. Klectrical shock 

17a. A ccidcntal drowning 

I7.». I'lanitifMi (ntarvation) 



174 Inhalation of ncxious gas, not ) 
Jiulildal .....I 

17s • OthiM a(uti« poivming 
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CauM of Deattt. 



i^. Other external violence ^ ^ ■ ■ 

(Of which) a. Homicide, by b]i>W9.. 

b. Homidde^ bf sbarp J 

instrumeivta, f 

t. Homidde^ by ^nsiiot 

d. Homicide^ by poison 

c. J^omicide^ by otbefl 

methods ....****.*} 

XlV.-m-defititd or Nol Spediied 
Causes. 

177. Dropsy . . - 

j?8* Sudden death, not puerperal. . * . 

^791. m-deflned c 



General diseases «,-,«< 

a. Tuberculosis diseases, 
b- Cancer 
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III. 

IV. 

V- 
VL 

VII. 

vm. 

IX. 
X- 

XI 

XIL 

xm. 



XIV. 



Diseases of nen'ons system I 
and cirsajis of sense. . . . ^ h . J 

Diseasi^s of circulatory system 
Diseases of respiratory system 
Diseas&s of diecstive system h . 

Diseases of genito-urinaryl 
system , / 

Puerperal diseases 

Diseases of skin and cellular } 
tissue. 1 

Diseases of locomotory system 

MalformatioDS 

Diseases of infancy. ....... 

Diseases of old age ........ . 

External causes ,. 

a. Sukide .._. 

b. Homicide 

c. Accident 

Causes Hl-derm«d. 
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Deaths of Males by Age, and Cause of Death, 
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Canse of Death. 



34. General tuberculosis... 

35. Scrofula 

36. Syphilis 

37. Gonorrhoea (adults)... 

38. Gonorrhoea (children). 

39. CiDcen, etc.| of the 

mouth - . ' ^ ^ - ' — 

40. Cancer 

liver 

41. Cancer of intestines, 

rectum 

42. Cancer of female 

genital organs..... 

43. Cancer of the breast. . 



44. Cancer of the skin.... 

45. Cancer of other or- 
and nnsped- 



II 



46. Other tumors (e:]ccept: ' > 

of femak geaitkl^ 
or^a.^} ■ . 

47. Acute articular rhea- 

matlsm... 

48. Chroait rheumatism 

and gout , . . s * » * . * * 

49. Scurvy 

qo. Diabetes 

51. Exophthalmic goitre . . 

52. Addison's disease 

53. Leukxmia 

54. Anxmia, chlorosis 

55. uiher general distasos 

56. Akoholism. ii c u t e ) 

and chranic- f 

57. Lead poisoning 

58. Other chronic poiioii- \ 

ingi of occupation. ( 

59. Other chranic poison- 1 

ings,*** I 

II.— Diseases of Nervous 

System and Organs 

of Sense. 

60. Encephalitis 

61. Simple memngitis 

6ia. (of which) cerebro') 
spinal meningitis.. ] 

62. Locomotor ataxia 

63. Other diseases ofi 

spinal cord^^^^ ...» I 

64. Apoplexy, congestion i 

of hrain < 

65. Softening of brain 

66. Paralysis unspecified . . 
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Cause of Death. 



67. General paresis 

68. Other forms of in- 1 

sanity I 

69. Epilepsy 

70. Convulsions (not pu-l 

erperal) ) 

71. Convulsions of infants. 

72. Tetanus, trismus 

73. Chorea 

74. Other nervous diseases. 

75. Diseases of the eyes. . . 

76. Diseases of the cars.. . . 

m.— Diseases of Circu- 
latory System. 

77. Pericarditis 

78. Acute endocarditis 

79. Organic heart diseases. 

80. Angina pectoris 

81. Diseases of arteries,) 

aneurism, etc I 

82. Embolism, thfomboaia. 

83. Dii«a«5 f>f veins J 

(himyrrhoids, Far 1 
lc«, phlebitijHTetc.) 3 

84. Diseases of lympha-J 

tics Gymphan|^tlSi ] 
etc.),,.,.... 1 

85. Hemorrhagic. 

86. Other distisesi-l cir-» 

cuhtory system.... f 

IV —Diseases of Respira- 
tory System. 

87. Disca.ses of nasal) 

fossae ; 

88. Diseases of larynx 

89. Diseases of thyroid) 

gland I 

90. ^\t:iliLe- uro;M liiii'' 

91. Chronic bronchitis 

92. BrDncho^neumonLi — 

93. Pneumonia 

94. Pleurisy 

95. Congestion of lungs, 

pulmonary apo- 
plexy 

96. Gangrene of lung — 

97. Asthma 

98. Pulmonary emphysema 

99. Other diseases of J 

respiratory system) 
(p hthisis excepted) ) 
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Cause of Death. 



v.— Diseases of Diges- 
tive System. 

100. Diseases of mouth i 
and adnexa / 

loi. Diseases of pharynx.. 

102. Diseases of oesopha- ) 

gus f 

103. Ulcer of stomach 

104. Other diseases of) 

stomach (cancer J 
excepted) ) 

105. Diarrhoea and enter- 1 

itis (under 2 years) 5 

(of which) chronic) 

diarrhcea J 

106. Diarrhcea and enter- J 

itis (2 years andj 
over) ) 

107. Intestmal parasites. . . 

108. Hernia, intestinal) 

obstruction ) 

109. Other diseases of in- J 

testines I 

110. Aaite yellow atro-l 

phy of liver ( 

111. Hydatid tumor of I 

liver ) 

112. Cirrhosis of liver 

1 13. Biliary calculi 

114. Other diseases of liver 

115. Diseases of spleen.... 

116. Simple peritonitis) 

(non-puerperal) ... I 

117. Other diseases of di-^ 

gestive system (ex- 1 
cept tuberculosis [ 
and cancer) J 

118. Appendicitis and ili-l 

ac abscess I 

VI.— Diseases of Genito- 
urinary System. 

119. Acute nephritis 

130. Bright's disease 

121. Otherdiseasesofkid-) 
neys and adnexa . . } 

133. Urinary calculus 

133. Diseases of bladder... 

134. Diseases of urethra, i 

urinary abscess,etc. f 

13$. Diseases of the pros- ) 

tate I 

136. Non- venereal dis-) 

eases of male geni- [ 
tal organs ) 

137. Metritis 

138. Uterine hemorrhage I 

(not puerperal) ... 1 
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CanKol Demth. 



lig. Uterine turoor {not I 
cancer) ****** \ 

130, Other dise&des of ' 

utem^ 4--. 

131, OTad«ui cysts and 

tumors * * . 

13a. Other diseases of fe-lL 
m ^«geii it]d diginB / 

133. Disease* of breast 1 

(npt puerperal, nor } 

V —Puerperal Dlieasea . 

134. Accidents of preg-j 

naJicy K . . . * . . * ^ - - , ■ 1 

135. Puerpa^ bxtnor- i 

rhage.^^^.. ..- f 

136* Other accidents oH 
labor ; 

137, Puerpefalwptioemia. 

138. Puerperal albut^lillt^ ( 

riaand convulsions f 

139. Ptierpeml phlegma-j 

sia alba dolens ... - 1 

140, Other accidents of 

SutuTition, sad- 
en death.******.. 

14 ] . puerperal diseases of i 
breast **.... f 

V in.— Diseases of Skin 
and Cellular Tissue, 

143. Gangrene^ * * 

143. Carbuncle .....*...,.. 

144* Phlegmon^ acute ab- 1 
scess*^ — .,.**.**( 

145* Other diseases of (. 
skin and adi>exa-. f 

IX.— Diseases of IjDcomo- 
tory System* 

14^^ Diseases of bones ( 
(non-tubercTilous) , 1 

147. Arthritis^ other dis-l 
eases of joints (ex- 1 
cept tuberculosis [ 
and rheumatism) . J 

14S. Amputation . , . * 

149. Other di-seaies of ur- ( 

eaus of locomotion } 

X.— Malformations. 

150. Congenital MaUof- i 

mations - . f 

XI.— Diseases of Infancy* 

151. Congenital debility,! 

icterus and sclerema f 

iSia.. Injury during birth. . 

151, Other diseases pecu- i 
Ileu to infancy^..** f 

153. Neglect 

XII*— Diseases of Old Age* 
154^ Senile debility 
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Cauw of De^ih. 



Xm.— E^iternal Caui^, 



15S- Suicide by poison. , . , . 
156. Sulddebf asphyxia., 

($7. Suidde by hangins) 
or stratiffulatjoa . . f 

iSS, Suicide by drowning . . 

159, Suidde br fireanns,.. 

t6o. Suidde by qultbg 1 
iiuttniinents ....... f 

161. Suidde by predpita- \ 



>ibigbt.. 



tionfrom nbigbt.-> | 

161. Suidde by p^shiitg... 

i6j. Suidde by otbert 
methcds........... | 

164. Fractures. „ 

i6s. DUlocations 

166. Other acddental in- \ 

juries . ,... f 

167. Bum, by (irfj scaJd.,, 
t68, Buminig: by coiTO- 1; 

aive substances ...if 
f 69. Sunstroke . , , , 

170. Freeiing...., .„„,.„ 

J71. Eleddcal shock...... 

17a. Accidental drowning. 

172. Inanition (starvation) 

174. Inhalation of Roxi- 1 
ous gas, not suicidal I 

T7S- Other acute poisoning 
176. Other external vio i 

lence.. 

(of which) a> HoiDidde 
by blows 

b, Homidde "^ 

by sharp 
i n 9 1 r u - 
ments . . . 

c. Homiddte 
by pun- 



3a s 



ihot 

d. Homidde 

by poison 

e, Homidde 1 

by nther} 
methods. } 

XlV.-.I!J-d€fined op Not 
SpedAed Causea. 



177. Diopiy,, 

t7%. Sudden death, not t 
puerperal...,-....* I 

ijq. Ill-defined causes,.... 
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CuiM of Death, 
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L— General discaaes. . . 

a. Tuberoiloua 1 

U-— Diaeasea of ncr- 
voua aystem and 
ofgans of seji«., 

m.-DiM!aKS of dr-j 
IV.-DiMaaa rf re* I 

gestive system.., j 

t<Htd nary system t 

va-PuerpenU diaeasea. 
Vm.-Di9(?ases of akin 

and cellular tis^ 
SUfi.*.. .......... 

IX.-Diacaaesof loco-l 

motory systero...J 

X.'-^MalforniaUoiia 

XI.— Dbeasesof infancf 

Xn.-Difeas«» oT old age 

XUL— Eictema] cauaea,,. 

a. Suidde,.. 

b. Hpmidd* 

c. Acddeni..,,.... 
XIV,-Cau»9iU^fiD^.. 
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Deaths of Females by Age, and Camse of Death, 



Cause of Death. 



I.— General Diseases 

I. Typhoid fever 

a. Typhus fever 

3. Relapsing fever 

'4. Malarial fever 

^. Smallpox 

6. Measles 
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Cause of Death. 



I.— GenetaJ diseases 
a. Tuberculous 



:i 



b. Cancer..*-*..* 

II*— Diaeaaes of ner-) 

voua system and] 

orgajis of seiue.* ) 

in,— Diseases of dr- } 

culatory systemn * \ 

IV.— Diseases of res- 1 

?iratory system.. J 
>Lsea5e^ of dl- j 
gestlve system*.. J 
VI*— Diseases of geni- i 
to-iirin3.ry system f 

VII.— Puerperal diseases, 

V III*— Diseases of skin) 

and celJplar tia-J 

sue... } 

IX.— Diseases of loco-) 
motory system . . * } 

X.— Malformations 

XL— Diseases of infancy 
XH.— Diseases of old age 
XIII.— External causes* 



a. Suidde *.., 

b. Homicide, **„*. 

c. Accident 

XIV *-Ca«ses ill-defined. 
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Deaths of Females by Age, and Cause of Death, 



Cause of Death. 



I.— General Diseases. 
I* Typhoid fever. .,„,..,., 
a. Typhus fever. „.„.,.**. 

3. Relapsing fever..*,.*.** 

4. Malarial fever...,, , 

l- Smallpox 

6. Mea.'iles ..**.*... 
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BOROUGH OF 
Deaths of Males by Age^ and Cause of Deaik^ 



Cause of Death. 
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i| 
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to 


'5 


I.— General Diseases. 
























I. Typhoid fever 


31 


19 
















I 


f 


2, Typhus fever 




















3. Relapsing fever 






., 










.. 






«. 


4. Malarial fever 


4 


I 




















?. Small Dox 






















6. Measles 


II 


3 
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7. Scarlet fever 


15 

22 


4 
12 




1 
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3 
12 


I 






8. Whooping cough 


9 


I 


2 




.. 






.* 


9. Diphtheria and croup. . 


72 


33 
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4 


6 


7 


6 


24 
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.* 


10. Influenza 


17 
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II. Miliary fever 
























\i. Asiatic cholera 
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13. Cholera nostras 


14. Dysentery 
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15. Plague 






















16. Yellow fever 
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•• 
















17. Leprosy 
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18. Erysipelas 
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2 






















19. Other epidemic diseases 
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^, 


,, 


ao. Pyaemia, septicaemia. . . 


9 
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.. 






3 
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* t 


_( 


21. Glanders 


, 


I 






•• 




" 








- 


^' 


22. Malignant pustule 


23. Hydrophobia 


























24. Actinomycosis........*. 


























24a. Trichinosis 


























25. Pellagra 


























26. Tuberculosis of larynx. 


5 


4 


.. 










,, 






.. 
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27. Tuberculosis of lungs.. 


278 


162 


.. 


.. 










I 


,, 
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28. Tubercular meningitis. 


27 


>4 
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2 




.. 


10 
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.. 


29. Abdominal tuberculosis 
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.. 


1 > 


^^ 


30. Pott's disease 


I 
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I 
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31. Cold abscess 


32. White swelling 


33. Tuberculosis of other) 
organs | 




'" 1 
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QUEENS. 

f9r Year ending December 31, 1905. 



20 


as 


30 


35 


40 


45 


50 


55 


60 


65 


70 


75 


80 '1= 


t ' 




3 

I 
I 1 

: 

I 


4 

25 

2 


3 

21 


5 


X 

I 
I 


*' 
14 


I 

I 
10 


I 
4 

X 


6 


2 


I 

I 
I 


.. 
•• 

I 


' 1 

1 

1 

1 
■ 

1 

1 
1 

1 
1 

1 
.. j .. 

.. 1 .. 

! 


I 
I 

.. 

•• 

1 

1 ;; 

1 •• 

! •• 

6 

1 

! I 

! 

i 

1 ;; 
1 •• 





824 



Canae of Death. 



67. Genera] paresis 

68. Other forms of insanity 

69. Epilepsy 

70. Convulsions (not pu- 

erperal) 

71. Conrulsions of infants. 

72. Tetanus, trismus... 

73. Chorea 

74. Other nenrous diseases 

75. IMseases of the eyes.. 

76. Diseases of the ears 

m.— Diseases of Circula- 
tory System. 

77. Pericarditis 



78. Acute endocarditis. ... . 

79. Organic heart diseases 

80. Angina pectoris , 



81. Diseases of arteries, I 

aneurism, etc ) 

82. Embolism, thrombosis 

83. Diseases of veins | 

(hxmorrhoids,vari- > 
ces, phlebitis, etc.) S 

84. Diseases of lymphat- ] 

ics (lymphangitis, 
etc.) 1 

85. Haemorrhage 



HA 4 



86. Other diseases of cir- 1 

culatory system... f 

IV.— Diseases of Respira- 
tory System. 

87. Disea.ses of nasal ». 

fossae \ 

88. Diseases of the lary-nx. 

89. Diseases of th>Toidl 

gland J 

90. Acute bronchitis 

91. Chronic bronchitis 

9a. Broncho-pneumonia . . . 

93. Pneumonia 

94. Pleurisy 



95. Congestion of lungs. \ 1 

pulmonary ajwplexy S 

96. Gangrene of lung j 

9^. Asthma 

nonary emphysema; 

■ diseases of res- 1 \ 
itor>* system^, 
thisls exivptt»d> \ ' 



4 

6 

307 

2 
8 
9 



71 

II 

100 

284 
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2 
3 
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2 
3 
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I 
3 
4 



41 
6 

165 
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Caute of D^th. 



v.— Diseases of Dlge$tiv« 
System 

100. DLsea^es of mouth { 

xoi. Disca^s ot pharynx., 

tot. Diseases of f]CH»pha.-i 
gui i 

io3> Ulcer of stomsich ■ . H - . 

VH. Other disfeflses ofj 
stomach (cancer J 
excepted) ,**, j 

10$. Diairhrca and eo) 
ieritis (tinckr two} 
years) , . . . , ) 

(Of which) chronic I 
diarrhura . .k,. .,** \ 

Dlarrhc^a ajid enter- i 
ilis {two years attd } 
ovef ) . „ \ 

Intestinal pamsites. ** 

Hernia, intestinal ] 

obstruction .*,.... j 
Other diseaj«ft of i 

intestiries ......... \ 

Acute yeliow atrophy I 

of lireT. . . . * ,^ , . * , , f 
Hydatid tumor of J 

liver. H „ f 

Cirrhosis of livej-,,**. 



I0&, 

107. 
loB. 

loq. 

1 10. 

ttl. 
lit. 

lu- 
lls- 
]i6. 

Uf, 

iiS. 
VI 



Biliary calculi 

Other diseases of liver 

Diseases of s[il(^n. 

Simple peritonitis 
(non-pMerperal) ... ' 

Other diseases at di^l 
giestive system (ex- 
cept tubefculoais 
and cancer) ....... 

Appendicitis and il- 
iac absc?3» ' 

—Diseases of Genito- 
uriJian' System. 



119. AcutD nephritis. 



Brlght'sdis 

Otmer disea^s 



131. 



19a. 

m- 

125, 

196. 

IS?. 
130, 



i of) 

kidneys and ad-} 

nexa .*** ^^^ 1 

Urinary calculus...... 



Diseases of bladder . . . 
Disea-^s of nrtthra, ( 

urinary absiress.etc. f 
Diseases of the pros-V 

t*te f 

Non-vfnereal divi 
eases of male tTJni-V 
tal ori^'aiis. .,..,... \ 

M<i?tritii 



Uterine hzmorrhage j 
(not puerperal) ..A 

Uterine tumor (niHI 
cancer) , „ f 

Other diseases of \ 
uterus »,...... r 



nil 



4 
5 

335 



3h 



< 



164 



1 



10 



*S J> 15 



4S ?=S5fc*?'^r5^fil 



I .. 
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I 
15 
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iS 
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Caufl« of Death. 



131. Ovwian Cf^i mudj 
tumors. ...... *.**\ 

133, Other diseases tfT f o- j 

133. Db»i9» of breast 1 

(not p«erperai» nor \ 
csuicer) ,..***) 

Vn,— Puerperal Diabases, 

134. Aeddents of pregnancy 
f3S, Puerperal barmorrhage 

136. Other accidenls of \ 
labor ..f 

t37« Puer|>«ril Kptic^mia. 

135. Puorpc^ral albumlim*! 

na and cotivtilaions f 

I3g. Pucrptrtt] phk-gnia-l 

lia 4^]ba doLtns .... ^ 

14D. Qthef acddetits of 1 
pajturitkin, sudden ] 
death ) 

141. Puerperal d]j«ajef of 1 
breast f 

Vm. —Diseases of Skin 
ftnd C«llular Tis9U«. 

141. Gangrene ^.... 

10. Cafbuncle. . » 

144. Fhlfigmon, acute ab- 1 

scess. ...... H H .. H <. . f 

145. Other diseases of V 

skin and adnexa^ ■ ■ f 

IX»— Diseases of Lflcomo- 
tory System. 

146. Di:*ea^-» of bofies) 

{n0(i-tubtri7ukmsj .. f 
t47» Arthritis, other dis-') 
eases of joints (e9£- [ 
^pt tulierculosjs [ 
and rheumatism) , . J 

148, Amputation. , . . . 

149. Other dlseaws vi nr* k 

ffans of locomotion I 

X.— Ma]f ormat Loos. 

ijol Congenital malftir-l 
roatlons ..,/ 

XX.— Diseases of Infancy. 

13 L Congenital di;bility, * 
icterus and scLerema f 

[jia^ Injury during biith, . 

I3t> Other diseases pecu- 1 
liar to Infancy f 

'53' Neglect 

lcn.-DiKases of Old Age. 
SH. Senile debmty 






ISO 
3 
S 
6 



< 



. 



1^ 



10 



s 
4 
S 



829 



20 


25 


30 


35 


40 


45 


50 


55 


60 


6s 


70 


75 

4 


80 


8s and 
over. 

Colored 


1 


•• 


•* 


•• 


.. 


•• 


X 


X 


I 
I 


.. 


I 
7 


7 


I 

I 
I 

I 





832 



Cam of Death. 
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1 

5 


1^ 


I 


2 
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4 


n 


1 ^ 


10 


'J 




a. TuberculoQi 1 

b. Cancer........ 

n.-Dbevn of net^) 
oiu sfStaiB andS 
organs of ieii»e. ) 

m.-D^Maaesof drcB-l 
Utorr^T^tvms.. 1 

IV .— Diwaaes o* rtsplr- 1 
aitirysr5*em....| 

uTmairsrrtem.. 
Vn.— Puerperal diseaacs, 

VIIl--nisea3e* of skin 
And cellular til- 
sue ......,..,*** 

TX.-Di«jKi of loco^t 
nii^ory system., f 

X , — M dif ^iritiationa 

XL— niM'i'««ol Infancy 

XII.-Di*eascs <4 old age. 
Xm.— Extern Al causes. . . . 

ji. :jiuidde . 

K H^^mlride 

c. .V.-ddent 

XIV. -Cause's ill defined., 
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Total males 

TutaHtf malts... 
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Deo/ As of Females by Age and Cause of Deti^ 



Cause of Death. 



I.— General Diseases. 

I. Typhoid fever 

a. Typhus fever 

3. Relapsing fever 

4. Malarial fever 

5. Smallpox 
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Ca«c Of Death. 
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9 
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I 
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16 

I 


a 

' a 
I 


] 


7. Scvktl*w ,.-., 


L Whoopu^cQ^b *...- 


& Diplitlwni A^ cfiXDH 


■0. Is^hieed-... -,-^ 


It. llilixrf fev0 .„„..,.. 


.f X^**i^ r*>„amw* 


f> Chokn nottrift. ,... 


14- DyaeBttti'. *..„„.„...._...., 


15- PlAffDV.. 


16. VcUoirfcm 


ly^ LeprosT „ .. . ^ , „ 


iS. Errsiiielaa.. „„,„„.„ 


iq. Other epidemic dl^aKs...,,..,, 
90. Ff^mUt septicxmia^ ,.,....,. . 


11. GlaDden. 


3S. Malignmiit ptirttiie. -.„.„..„.. 


13. Hjdrophobix 




A^ ActlnomTCO^s ,-..,», 




34a, TrichinoiU ....,..,..,.*,...... 




sj. PdJagra*- 




a6. TuberculosU of lanrnx- 


1 
> 




a?, Tuberculosii of lung*.. 

aB. Tubercular meodiigitii... ,, 


Ij' 


99. Abdominal tubejculoaii. 

30. Pott's diaease...,,.. „„.„„»„ 




11. Cold ibscess. ... ^ . .< 




3^ "WHite swelling.*^ .............. . 




33. Tuberoilosis of other organs... 

34. General tuberculosis. 


■■ 


35. Scrofula ........................ 




7&, Sniliilis 




57. GoncHThcea (adults).... ....... 

BL GonorrhfEa (children)........,. 


" 


9. Cancerij etc, of the mouth. 

jow Cancer of stomach ^ liver 

41. Cancer of intestines, rectum .... 
4t. Cuicef of female genital organs. 
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Cuue of De&tb. 



6. If e&sleft ...................... 

7. Scsrlet fenw, ,„„,„.„ „ . 

S. Whooping cough , ......... 

10^ InDueiua... , .,, 

11- MQLarf lCT«r*** 

It. Aiiattc choJeia „ 

13. Choktanotttrat* 

14' Dyientery..,.,, 

15. Plague,..,...,. ............ 

16. YftUowfev*! 

17. Leproty,,, „.,..„„ ....,, 

18. Erysipelas.... 

19. Oth«r epid«m!c dUeaie*. . . „ , . . 
wa. Fjxml3^xyt\cxmiA........... 

at. Gland^n. .r..^,..,......,...... 

33. MsJIgnaitt pustule^.,,,.....,.. 

25. Hydtopbobia .................^ 

M* ActlnonjycosJa , , . 

24a. Trichinosis ................... 

31s. Pelbgra.., ,.,,..-.,,..,,., 

26* TubercuJosli onarynx*....,,., 

37, Tutxrculosis of lungt. ......... 

38k Tubercular tiicningTtu ..,....,. 

aq, Abdominil tuber ctilosls.^^..^^. , 

30, Pott's diieaie, ,.,,„-, „ , 

jt. Cold abs<esj. ...^, 

3». White swelling.. < 

33. Tuberculosis of other organs. . , 

34, General tuberculosis. „ 

35, Scrcrf ula , , . „ , 

j6. Syphilis..,, 

37, Gonorrhot^ (adults) 

36. GonorrhcEi (children) „.. 

39. Cancerv, etc., of the mouth.. . . . , 

40. Cancer of stomach, Uver. , . 

41. Cancer of Intestinei, rectum .... 

42. Cancer dt feutale genital organs. 
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II J, Hydatid tumor of Uver.«<>. .»». 
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114^ Other disuses of liter hi « **^* .... 






















ii5« Disea,ses of spleen 






















na simple peritomlis (noo-imer- 

117^ CMer diseases of digestive 
system (except tuberculosis 

and raji<«F) 
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iiS. Appendicitis and ilisc abscesg.. . 


VI.— Diseuei of Gen*t<Mtrinary 
System. 

119. Acute nephritis. „ . 
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izi. Other diseases ol kidneys audi 
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TU. Urinary calculus . . , . ^ » » 






















113. Disesisesof bladder 
























134. Diseases of urethra, urinaxy 
abscess.ctc .*,.,........ 
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lag. Diseases of the private**...,.. 
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I j6. NorwvenereaJ diseases of male i 
genital organs. f 
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127- Metritis ,. 
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jjg. Uterine tumcn- (not cancer) 
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13a Other diseases of uterus......,. 
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131- Ovarian cysts and tumors 












, , 


m. 


.. 


.. 


.. 


133. Other diseases ot female gent- 1 
tal organs... ....,./ 

133* Diseases of breast (not puer-> 
peral^ ot cancer) f 
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V IL- Puerperal D iseases. 
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136, Other accidents of labof 
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ijS. Puerperal aJbuiuinuria and 
convulsions 

dolens , 

140. Other accidents of parturition, L 
sudden death \ 
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VIIL^Diseasea of Skin and Cellu- 
lar Tissue. 
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CauM of Death. 



77- PericardHb 

fi. Acute endocundltii. 

TQ. Oigiuik hart dLseaae^. , . . 

So* A nffiim pectoris 

St. Dbcaaes of arteriM, UMarbiaf I 

etc I 

83. EaaboUsmfthromboaii.. ........ 

53. DiseftSM of volns jtucmor*! 

rhoids, vmrio^, phtebitiStClc.) f 

54. Diseases of l^ymphAtlca (Ifm-I 

phsuigiUs^ etc) ...,.*..,,....! 

Sj. Hgemorrhaie. ►............*♦,,.. 

86. Other dl3«aM4 qf drcaktonr l 

Bjatam.., ».... f 

IV.— Dlaeasesof Respiratory Sf item. 

87. Diieaaes of tiaaal f ouz. ..,..., 

S8. Dbease» of tbe krrnS' ■ ^ 

Sg. Diseases of thyi^oid^lond..^ ,.. 

90. Attite branch Uis. 

91, Chronic bronchitis ...,....„.*.. 
qa. Brofidto-pneumonla ^ - ^ ,,...,.. . 

03. Pneumonia ...... ^ 

^, Pleurisy , 

95 ► Congestion of lungs, pulmon-l 
ary apoplejcy ............,.„/ 

96, Gangrene of lung^..........,. ,^ 

97. AstKm»..,, ..,..,...„.., 

4S. Piilmonary emphyMman , 

qth Other diseases of respirfttory ( 

system (phthisis excepted}., t 

v.— DiK^aes of Digestive System. 
100, Diseases of mouth and adnexa. . 

lot. Diseases of pharynx..,,,...^... 
103. Diseases of eesophasus.......... 

103. Ulcer of stomach H.............. 

]0i|. other diseases of stom»ch { 
(cancer excepted) ............ t 

10$. Dlarrh« a and enteritis (under j 
two years) , , . , f 

(Of which) Chronic diarrhtea : 

tQ6. Diairhixa and ententls (twol 
years and over) .............. i 

107. Intestinal parasites............. 

108. HemiaT intestinal obstruction,.. 

109. Other diseases of intestines. . . . . 
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CauM of DeAlli. 



no, Acut« fellow atrophy of liTer .. 

in. Hydatid tumof £if Uver ..., 

1%%. ClrrfaoaiR of liver. ,*..**.,.....- 

113, Bili^Tf calnilj 

tU' Oth£r diseases of liver.......... 

115, Diseases of spl«en 

lifi. Simple p^ritooitis (noo-puer^l 
pcral) i 

117. Other diseases of digestive 1 
system (esccept tuberculosis [ 
■uid cancer) f 

nS, Astpendicills and Iliac abscess.. . 

VI.— Diseasei of Genitcmirlnjuy 
System. 

t%q. Amte ncpiiritis. . . 

I30. Brig^ht's disease 

121. Other diseases of kidneys aridl 
adnexa , . , f 

112. Urinary ^culus 

113. Diseases of bladder. 

134. Diseases of ufethra, arinary \ 
abocesSf etc — f 

115. Diseases of the prostate .».,.... 

116. Non venereal diseases of male I 

genJtaJ organs. . . . . p f 



137. .Metritis 

t28. Uterine haemorrhage (not pu-l 
erperal) ! 

iTi^p U terjne tumor (not cancer) . . . . 

130. Other diseases of uterus.- 

131. Ovarian cysts and tumors. 



133. Other diseases of female geniO 
tal organs , , ] 

133. r>lsea5es of breast (not puer-i 

peral, or cancer) / 

VII.— Puerperal Diseas«i. 

134. Accidents of pregnancy 

13J. Puerperal hemorrhage 

1364 Other accidents of labor 

137. Puerperal septicemia, 



138. Puerperal a.lbumlnuria and 
convulsions . 

13^. Puerperal phlegtuasia alba 
dolens 

140. Other accidents of partudtlonf ^ 

sudden death i 

141. Puerperal diseases of fareaat . . . . 

Vm.— Diseases of Skin and Cellu- 
lar Tissue. 



141. Gangrene.. 
143. Carbuncle . 
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CuuB of DetUi. 



144. Phlegmon, actite ibscesa^ . .,...^ 
14}. Other diseases ol skin utd 



1X-— Dbemaes of Locoinotory 
System. 

146. Du«aMS of booei (non^ber- 1 

qiilqus) ,........,, f 

147. Arthritb, other diieaaes of) 

joints (Mcept tuberculosis } 

and rheumatism) | 

t^. Amputation. 



149. Other diseases of orgftn* qf| 

locomotion . ^ - j 

X .— M aUornutldDi. 

150. ConEenlUlmalfctrmatiqina^... 




XL— DIseaaes of lidmcj. 

ip. Cancenita! debUJtjr, ictemsl 
and sclerema , ,( 

ijia. Injury during birth...,. „..,„ 

15a. Other diseases peculiar to in-l 
'ancy I 

153. Neglect 

Xn,-Diteasee of Old A<«, 

154. Senile debiUty...,, 

Xtn.-Eicternal Caui». 
l%y Suicide by poison .,.....,.. 

Ijfi. Suicide by asphyxia 

i^j. Suicide by hanging andf 
strangulatt on ................ f 

tsS. Suiicide by drowning <> ^ w ...... . 

154. Suicide by ^TearmB 

160. Suicide by cutting instruments. 

heieht,. '...... f 



162. Suidde by cmshing. 

163. Suidde by other methods h . , . 

164. Fractures ... ..... ^ 

165. Oisiocatloni . 

166. Other accidental injuries.... 

167. Burn, by fire^ scald 

168. Bu riling by corrosive substances 

169. Sunstroke. 

170. Freezing 

171. Electrical shock 

173. Accidental drowning. ........ 

173. Inanition (stanration) 
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RICHMOND. 

for Year Ending December 3h IQOS- 
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BOROUGH OF 
Deaths of Males by Age, and Came of DioA, 



C«i» at Deatb, 
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16. Tuberculosis of larynx. 
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Cause of Death. 



67. General paresis 

68. Other forms of insanity 

69. Epilepsy 

70. Convulsions (not pu- 1 

erperal f 

71. Convulsions of infants 

72. Tetanus, trismus, 

73. Chorea 

74. Other nervous diseases 

75. Diseases of the eyes. . . 

76. Diseases of the ears... 

HL— Diseases of Circula- 
tory System, 

77. Pericarditis 

78. Acute endocarditis 

79. Organic heart diseases. 

80. Aiiigina pectoris- 

81. Diseases of arteries, I 

aneurism, etc I 

83. Embolism, thrombosis 

83. Diseases of veins' 

(hBeinorrhoidsT var- 
ices, phlebitis, etc-) 

84. Dbesisijspf lymphatics \ 
:-)» 



Oymphangitis, etc 

85. Hemorrhage 

86. Other diseases of cir- 1 

culatory system... f 

rV*-^ Diseases, of Respira- 
tory SyNtem 

87. Diseases of nasal fossae 

88. Diseases of the larynx. 

89. Diseases of thjrroid) 

gland j 

90. Acute bronchitis 

91. Chronic bronchitis 

9a. Broncho-pneumonia . . . 

93. Pneumonia 

94. Pleurisy 



95* Congestion of lungs, I 
pumionary apoplexy j 

96. Gangrene of lung 

97. Asthma 



98. Pulmonary emphysema 

99- Other diseases of re-) 

spiratory system } 

(phthisis excepted) ) 
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CMim of Death. 



67. CiL'nera) pinais..*, 

68. Other forma ol inaanilT 

69. Epilepsf 

70. Convulsions (not jni-l 

erper^-l f 

71. Convulsion* of iofaftts 

72. Tetanus, trismus... 

73. Chorea.,.. 

74. Other nervom diatases 

75. Diseases of the eyes. . , 

76. Diseases of the e*r».** 

m,— Diseases of Circular' 
tory System, 

77. Pericarditis..,. 

78. A cute endocarditis* . * * » 

79. OiB^dic heait diseases . 

80. A i^na. pectoris........ 

81. Diseases of arteries, I 

aneurism, etc ^ . . . . . 1 

82. Embolism, thrombosis 

83. Diseases of veins 

(hemorrhoids, var- 
ic&K phlebitis, etc.) 

84. Diseasesoflytiiphatics I 

(lymphangitis, etc.) f 

85. Hsemorrhage 

86. Other dl^ases of cir- 1 

culatory system,,, l 

rV-— 'Diseases of Resplra- 
t^jry System. 

87. Diseases of nasal fossa: 

88. Di^ea^ses of the laryna . 

89. Diseases of thyroid l 

ff tand I 

90. Acute bf onchitls . , . 

91. Ch trotii c bronch Ills..... 

92. Bronchp-pneumoma . . . 

93. Pneumonia ,. 

94. Pleurisy . . 

95. Congestion of l«ings, I 

pulmoaary apoplexy f 

96. Gai^grene of lung. . .... 

97. AsthmaH,....,.,..,.... 

98. Pu Im on ary cm physema 

99. Other diseases of re- > 

spiratory system [ 
(phthbls excepted) j 
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CftUM of De^th, 



v.— EHieases of Digestive 

System. 

loe. Disease* of mouth 1 
ajid adnutan .., / 

lor. Diseaws of phaxyiui . » 

103. Dbeasea of cesophagua 

ifl3* Ulcer of stomach.*... 

104. Other diseases ofl 

itom»ch {cancKT > 

excepted) J 

]0S« DiuThcea. uid en^l 
teritls Sunder two} 

years) ) 

(of which) chron-l 
icdiajThcea,.**! 

106. Diarrhfea and enteri- i 

tU {two years and [ 
over) .... H * . * J 

107. Intestmal parasites... 

108. H e r n I a, intestinal I 

obstnjclion f 

log^ Other diseases of in- \ 

testitie*..*.* I 

110* Acute yell cm atro-l 

phy of liver f 

III. H ydatld tumor of liver 
III. Cirrhoiis of liveir. ..... 

113, Biliary calcuU 

TI4. Other diseases of liver 

115. Diseases of spleen 

1 16. Simple peritotiltia I 

(non-puerperal).... f 

117. Other diseases of di 
system (ejt 

fit tufaerculosb 



lis 



ge^tive system (ex- 
cept tube] 
and cancer) . 



irS. Appendldtia 
iliac abscess 



a n d j 



VL— Diseases of Genito^ 
urinary System, 

119. Acute nephritis. .... ,. 



lao. Bright 's di* 

T». Other diseases of j 
kidneys and adneui I 

in. Urinary calculus 



1^ Diseases of bladder... 

it|. Diseases of tiretbra^ 
urinary abs£ess,etc, ' 

u$. Dj^asesof iHe pros- 
tate...... .... . . ' 

ia6. Non-venereal dis-' 
eases (4 male gcni- 
tai organs 

117. Metritis 



i^. Uterine bjcmorrhaeet 
(not puerperal) , . . . * 

139. Uterine tumor (not 
cancer) 

I jo. Other diseaaes of 
uterus 
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Came ef De^b. 
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»s 


*3i, Ovaiian cysU and 

tumors , , * * . 

13«. Other diaeaic* of f e- » 
male eenital ofgans f 

133, Diieaies of brea5t 

(not puerper«d, nor 
caacej) 

Vn.— Puefperal t>i]eaMa. 

134, Accidents of praff-^ 

nancy f 

135, PuerperaJ bzmor-( 

rhage,... ,»*..*„., 1 

136, Other acddenU of 1 

labor.... f 

J37. Puerpe^rai septiczmia. 

13S. Puerperal albuminu- 1 
riaand cotjvulftiona f 

140. OtW accidents of 

jarturititm, aiidd«fl 

141, Puerperal dlacaawJ 

ol breast ...- .„*** f 

Vni.-Diseaac» of Skin 

and Cellular TlMoe. 

ua. Ganffreirii^ «H,<« i^.^i. .... 
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143. Carbuncle 


144. Phlegmon, acute ab- 1 

145. Other dbesuits of ! 

skin and adnejca.,. f 

IX.-Diseiseiof Loco- 
mutory System. 

1416. Diseases gf bones t 
(non-ttiberctf lo«s) . 

147. Arthritis^ other dis-"| 
ea.ie5 of ioints (ejE- 
cepl tuberculosis 
and rhtfuinatt5nfl).,J 

143. Amputation 


149. Other diseases of or- \ 

gatisof locomotion t 

X.-MalfonnatIon«. 

150. Congenital matfor- r 

matlons ........... \ 

XI.-Di^a9e» of Infancj. 

iSt. Congenital debility, 
icterus and scler- ^ 
ema 

ijia. Injury during birth-* 

151. Otherdiseasc^pectil-J 

iar to infancy... J 

IS3* Neglect **...... 


Xn.-Dl9eaifls of Old Ag«. 
if4. Senile deHlily 
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CftUMof Deaths 



Xm.— E3ct«mal Causes, 
ij^. Suicide by poiAon, . . * 

10, Suicide by aspbj^ia.. 

157, Suidde by hsiigio^} 
or stnuiguUtion - . * j 

iSS- Suldde by drowning,, 

]$!}, Suicide by fireajrms^ ^- 

160. Suicide by ctitiing^ 
instruments ....... \ 

i6i« Suidde by precipitari 
tlon from Wlgnt, . * j 

163- Suicide by crnshing. . . 

163. Suicide by other I 

methods } 

164, Fractures 

J65. Dislotatious^.,. *.*,.. 

166. Other acddental in-) 

juries ........ p ,..., f 

167, Burnt by fire, scald. . . 

t68. Bumitig by caiToai¥(} 1 
substances... f 

169, Sunstroke, , ... ^ ...... . 

170, Fitezlng 

171, Electrical shock 

173. Accidental drowning. . 

173, In^t ion {starvation) H 

1 74, Inhalation of n uiii gus j. 

gas, not suicidal .*A 

175, Other acute poisoning. 

T7&. Other external vio-1 
lence-. ...*... J 

(fli which} 

a. Homicide, by blows. 

b. H o ni i c i d e^ by 

sharp instm- 
ments ......... 

Ch Homicide, by gun- 1 
shot...., f 

d. Humidde, by poison 

t. Homicide- by other I 
methods f 

XlV.-ni^fined Of Not 
Specified Causes. 

177. Dropsy. H.... 

17a. Sudden death, not \ 

puerperal h f 

lytj. Ill'defined cau^;; 
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b. Caaczr 

n.— Daeaaes cf 
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TL— D aeaae so t gmitD ^ » 

TU.— Puerperal (fixaaB. 
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X.— Maiforwarinrn 

XL — Daeasescf iatfaacT' 



Xn.— Daeaaes dt old ace| 
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Xm— Eatcnal caaoes. . . . 

a. Soicide 

h. Homidde. 

c Acodent. 

XIV.— Caoses ilMefined.. 
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Deaths of Females by Age, amd Came af Death, 



Cause of I>eath. 



I.— General Diseases. 

I. Tjrphoid fever 

s. Typhus fever 

3. Relapsing fever 

4. Malaria] fever 

5. Small-pox 

6. Measles 



< 



II 



8S9 



20 


as 


30 


35 


40 


45 


50 


55 


60 


65 


70 75 


80 




•5 


1 

JZ 


16 

12 

I 

3 

X 

s 

5 
S 


18 

xo 

I 
3 

4 

6 
I 

X 

4 


x8 

3 
4 


21 

x6 

X 

4 

I 
7 

I 
2 

6 


20 
14 
3 

4 

8 

I 
3 

S 

I 

6 

2 
4 


22 
M 
I 
9 

4 

S 
3 

5 

I 
2 

6 

1 

S 


18 
12 

3 

5 

4 
7 
6 

4 

X 

4 
4 


7 

2 

: 

7 


4 
3 
I 
6 

» 

«4 
5 
5 

a 
2 


4 

I 
9 

XX 

* 

13 

** 

1 
5 

.. 
5 


3 
2 

9 
13 

3 
11 

" 
6 

X 


5 

2 

X7 

8 

3 

5 


3 

I 
a 
3 

6 

3 

I 
3 

.. 

.. 

.. 


X 

5 

4 

a 

.. 
a 

•• 




.. 


at 


38 

SI 


41 
as 


4* 

30 


5^ 
26 


57 

2X 


49 
>9 


37 
19 


44 
a6 


50 
34 

84 


58 
44 


50 


aa 
as 


14 

IX 


x8 
II 




43 


59 


66 


72 


77 


78 


78 


56 


7t) 


loa 


74 


47 


as 


a* 





for Year Ending December 31, 1905. 



20 


«5 


30 


35 


40 


45 


50 


55 


60 


65 

• • 


70 


75 


80 


T3 5 


1 

U 




^ 




x 














.. 



86o 



l\4 



J. Scvktfcvcr 

I, WhocpfHiv coofb 

9. Diphtheria and croap 

go. Inflaaiza 

II. Miliaiyfc^^ 

n. Aiiatic choten. 

15, Chokra O0itns 

14. DfKUlUJ 

15. Plague 

16. Yellowfever 

17. Leprosy 

iS. Erysipelas 

1^ Other epufemic diseases 

JO. Pyatmia %epticatiiiia- 

21. r;landers 

M. Malignant pustule 

13. Hydrophobia 

24, Actinomycosis 

24a. Trichinosis 

25. P«;llagra 

a6. Tuberculosis <rf larynx 

27. Tuberculosis of lungs 

28. Tubercular meningitis 

29. Abdominal tuberculosis 

30. Potts' disease 

31. Cold abscess 

32. White swelling 

33. Tuberculosis of other organs..., 

34. General tuberculosis 

35. Scrofula 

36. Syphilis 

37. Gonorrhoea (adults) 

38. Gonorrhoea (children) 

3f. Cancers, etc., of the mouth 

40. Cancer of stomach, liver 

41. Cancer of intestines, rectum 

ncer of female genital organs. 



\ D' 



S 



5 » 15 



4S 
S 



•• I 



.. I 



*C s 5 m * 'J ^ 



5 5 5 * t « 



_ 1 


•• ! 

I 
I 


1 

I 


.. r 

! 
I 


1 
I 


.. 1 

.. 1 .. 

1 

.: . 

1 1 


1 


1 



862 



CvuM of Death, 



43. Caiic«r«f thehrtist 

44. Cancer of the skin .*.... 

45. Cancer •( nthei organi and! 

imspecified ..,*.......**,*.,, f 

4^, Other tutmirs {MC«pt of femalw] 
gcnitali ar^n$) .**,.... I 



47. Acute aiticular rtaeiimatUm. ...** 
4I. Chionk rbeumati*™ and goot- .. 
4q. ScunfT-. *..»,*-. -■■---*■■"-"* 

SO. Diabetes..... 

$1, Exophthalmic gciitrc 

jf, Addbon'i diicue - ...- 

S3^ Leulcamia* .......,..■' ■ ■ 

54. Anstmia, chlorosij ..- 

5(. Other ecoeral disease* 

le. Akoboliim, acute and chronic.. . 

57. Lead pttlsoning,...,,... ..."-.* 

il. Other diroiiic poifonUig* efl 
occupation .,,....,,-*****.... I 

5f. Other chronic poiaooing*. * *..,-. 

IL— DIscaMft of Nenrou» Sjrstem audi 
Oriaiwof Seme. 



60. Enc*phalitJA , * * - > - - - > * 

ii. Simple meningitis*......*...,.-. 

SlA. <»f which) ccrebfo-spinalj 

m^ningitii f 

Ad. LiKomotar ataxia ...*.***....,., 

ij. Other diseases of spinal cord .... 

44. ApQplcxTi CQitgestioo of brain... 

ij. Softening ef brain., .,. .*., 

tt, Paialysia unspecified ,,.,.,. 

#7. General p»res1a . ...* .,...,.. 

il. Other ferms of insanitT ..^ 

$9. Epilepsy . . * * 

7©. Convuliloni (not puerperal) . ***. 

71. Convuliioni of infants — * 

7 J, Tetanus, trismus ,....».,,.. 

73. Chorea . . , * *.*.... 

74. Other nervaus diieases .......... 

7i. DUeatet tf the eyes .,.*.* 

74u Diieaiei*f the ears............. 
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Cause of Death. 



< 



m.— Diseases of Circulatory Sy»-; 
tern. 

77. Pericarditis 

78. Acute endocarditis 

79. Organic heart diseases 

80. Apffiiu pertorii. 

81. Diseases of arteries, aneurism, ( 

etc » 

03. ij-tiiL;" m^JTi^ Un ■jUi-l.-j^js, . . .. . ...• 

83. Diseases of vein* ^jprnoflT-l 

holds, van ct», phlebitist etc.) » 

84. Diwasrs of fymphatlcs (lirm-t 

phaivgi tis^ etc^) * * - - 1 

85. Hsmorrhage 

86. Other diseases of circulatory) 

system 1 

IV.— Diseases of Respiratory Sys- 
tem. 

87. Diseases of the nasal fossae .... 

88. Diseases of the larynx 

89. Diseases of thyroid gland 

90. Acute bronchitis 

91. Chronic bronchitis 

9a. Broncho-pneumonia 

93. Pneumonia 

94. Pleurisy 

95. CoiiKcstion of lungs, pulmon-1 

ary apoplexy J 

g6. Gangrene of lung 

97. Asthma 

98. Pulmonary emphysema 

9Q. Other diseases of respiratory) 
system ll:^hthm^e^tc1:^pt<^d) ..) 

v.— Diseases of Digestive System. 

100. Diseases of mouth and adnexa.. 

101. Diseases of pharynx 

103. Diseases of oesophagus 

103. Ulcer of stomach 

104. Other diseases of stomach j. 

(cancer excepted) f 

105. Diarrhoea and enteritis (under \ 

two years) I 

(of which) chronic diarrhoea. . . 

106. Diarrhira and enteritis (two) 

years and over> / 

107. Intestinal parasites 

loS. Hernia, intestinal obstruction . . 
109. Other diseases of intestines 
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Cause of Death. 
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1^ 
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^5 
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3 
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10 


15 
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X 


xxo. Acate yellow atrophy of liver. . . 
XIX. Hydatid tumor of liver 


6 

I 
5 

I 
4 

6 

I 
I 

4 

2 
4 
8 

X 


X 

I 




I 

X 


ixs. Cirrhosis of liver 


XX3. Biliary calculi 


XX4. Other diseases of liver 


115. Diseases of spleen 


X16. Simple peritonitis (non-puer-) 
Peral) S 

117. Other diseases of digestive) 

system (except tuberculosis > 
and cancer) ) 

118. Appendicitis and iliac ahsress.. 

VI.— Diseases of Genito-urinary 
System. 

119. Acute nephritis 


lao. Bright's disease 


121. Other diseases of kidneys and \ 

adnexa | 

122. Urinary calculus 


123. Diseases of bladder 


124. Diseases of urethra, urinary) 

abscess, etc 1 

125. Diseases of the prostate 

126. Non-venereal diseases of male \ 

genital organs f 

127. Metritis 


128. Uterine haemorrhage (non-> 

puerperal) f 

129. Uterine tumor (not cancer) 

130. Other diseases of uterus 

131. Ovarian cysts and tumors 

132. Other diseases of female geni- ) 

tal organs \ 

133. Diseases of breast (not puer- i 

peral, nor cancer) f 

Vn.— Puerperal Diseases. 

134. Accidents of pregnancy 


135. Puerperal haemorrhage 


136. Other accidents of labor 

X37. Puerperal septiczmia 


X38. Puerperal albuminuria and) 
convulsions / 

139. Puerperal phlegmasia alba 1 

dolens f 

140. Other accidents of parturition, \ 

sudden death ) 

X41. Puerperal diseases of breast.... 

Vm.-Diseases of Skin and CeUular 

Tissue. 
X42. Gangrene 


143. Carbuncle 
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5c:cTde br hingfng or strisf^ * 
uIxtvoD ..I 
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Soidd* by firearms. - 

5tildd« by cutticig i mtm iu e iifra. . 

Suicide by {necipl^tuin fnimt 
height f 

Suicide by crushing . ...... 

Suicide by other methods 

Fractures . „ „ . , *»*-.. 

DistocatioM ,„...„, * , . * , 

Other acddental injuiiei.. 

Eum, br Ai^ ftcald 

hf ccHTOftive subatances. 
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Cause of Death. 
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5 


10 


'5 
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I 
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1 
13 


174. Inhalation of noxious gas, not ) 

suicidal J 

i^c Other Actite DoisoninflT 
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X 
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2 
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4 

X 

X 

X 

X 


176 Other external violence 


(Of which) 
a. Homicide, bv blows 


b. Homicide, by sharp instni- \ 
ments J 

c. Homicide, by gunshot 

d. Homicide, by poison 

e. Homicide, by other methods 

XIV. -Ill-defined or Not Specified 
Causes. 

177. Dropsy 


178. Sudden death, not puerperal 

I70 Hl-defined causes 




I. — General diseases 


IIQ 

5« 

«) 
65 
41 
77 
107 
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a. Tuberculous diseases... 

b. Cancer 


II.— Diseases of nervous system ) 
and organs of sense ( 

HI.— Diseases of circulatory system 
rv.— Diseases of respiratory system 

v.— Diseases of digestive system. 

VI.— Diseases of genito-urinary \ 
system ( 

VH. — Puerperal diseases 


Vni.— Diseases of skin and cell- ) 

ular tissue ) 

IX.— Diseases of locomotory \ 
system J 

X.— Malformations 






XI.— Diseases of infancy 


Xn.— Diseases of old age 


Xni.— External causes 


a. Suicide 


b. Homicide 


c. Accident 


XIV.— Causes ill-defined 
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Tabu of Mortality from the Principal Causis 



Cau«e of DeaiJi. 



Tot»l. alt 

I, Typhoid fever * 

1. Typhus fever ...,.„..,..,., 

3. Malarial fcveti.... *..>.. **.*..,, 

4. SmaU^n 

5. Measlei ****... 

6. Scarlet fever „ „.,,,. 

7. Whooping cDugh » , , , 

S. DiphtheHa and croup. 

q, Influenia **..... «. ., , 

10. Aiiatic cholera^ **,*....., 

11. Choiera noslraa * , . . 

15. Other tpidtmic disease! 

13. TubQrr4lo5b pulmonalij „ 

14. Ttibercula.T memngills ,,,. 

15* Other forms of tiiberciiladl« 

16. Ca^cer^ tnatignznt tumors^, . . ». 

17. Meningitif, umple....... 

Of which 

lyiiK Cerpbrn apinaJ meningitis 

18. Apoplexy, congestion and) 

softening of brain j 

iq. Organic heart disease 

20. Acute bronchitis 

21. Chronic bronchitis 

22. Pneumotiia (cKcluding bron- 1 

cho-pneuintinia).... f 

22a. Bronchn-pin^ufnonf a 

23. Diseases of stomach (cancer » 

excepted) \ 

24. IJiarrfi'ta^ (undtrfive years) .. 

25. Hernia, intestinal obstruction. . . 

26. Cirrhosis of liver 

27. Bright's disease and nephritis. . 

28. Diseases of women (not cancer^ 

29. Puerperal septicaemia 
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of Death During the Year 1905. 



Manhattan. 












Borough of The Bronx. 
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15 


151 


4 


3 


7 


5 


4 


' 


2 


2 


3 




4 


3 


38 
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Cause of Death. 



30. Other puerperal diseases 

31. Congenital debility and mal-) 

formations f 

32. Old age 

33. Violent deaths 

a. Sunstroke 

b. Other accidents 

c. Homicide 

d. Suicide 

34. All other causes 

35. Ill-defined causes 

Under one year. .- 

One year and under two years 

Total under five years 

Sixty-five years and over 

Seventy years and over 

Males 

Females 

Colored 

Chinese 



















Borough of 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


9 


M 


M 


as 


aa 


13 


99 


24 


aa 


a8 


217 


19a 


an 


aaa 


2a7 


ao8 


a6a 


ai9 


an 


225 


ai 


23 


a? 


aa 


ao 


13 


19 


16 


18 


16 


179 


176 


234 


ao8 


an 


ao4 
4 


339 
ia6 


188 

4 


227 


ao6 


»37 


139 


180 


X65 


i6a 


161 


184 


154 


191 


169 


8 


II 


5 


6 


8 


4 


6 


8 


10 


10 


34 


36 


39 


37 


^' 


35 


«3 


aa 


a6 


27 


465 


4S4 


504 


433 


378 


389 


404 


359 


388 


341 


a9 


34 


34 


51 


33 


40 


95 


98 


69 


56 


711 


658 


757 


809 


707 


7" 


1,443 


x,P37 


814 


658 


205 


187 


a67 


a40 


236 


aoo 


308 


247 


177 


142 


1,139 


1,061 


hM7 


1,275 


1,174 


1,071 


1,9x3 


M19 


1,101 


904 


519 


483 


5a6 


439 


390 


350 


378 


309 


316 


373 


336 


304 


351 


3" 


253 


2a6 


254 


f9x 


205 


a^ 


1,993 


1,901 


a,077 


a,ioa 


1,793 


i,6oa 


a,i57 


1,741 


1,559 


1,536 


1,548 


1,504 


i,8ia 


1,667 


1,513 


1,378 


1,698 


i,4ai 


1,369 


x,327 


96 


76 


75 


91 


84 


103 


"5 


109 


88 


99 


4 


8 


4 


3 


a 


9 


7 


8 


6 


6 
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Manhattan. 


Borotxgh of The Bronx. 


Nov. 


Dec. 


Total. 


Jan. 


Feb. 


Mar. 
5 


Apr. 


May. 


June. 


July. 


Aug. 

4 


Sept. 

I 


Oct. 


Nov. 


Dec. 


Total 


a8 


a6 


274 


3 


.. 


I 


2 


1 


3 


I 


I 


22 


199 


213 


2,606 


15 


19 


15 


20 


30 


23 


29 


20 


22 


24 


15 


19 


251 


18 


31 


244 


4 


3 


5 


4 


5 


3 


6 


2 


5 


2 


I 


3 


43 


390 


213 


2,595 
134 


35 


15 


18 


26 


29 


29 


51 


34 


31 


28 


26 


25 


347 


179 


170 


1,991 


31 


12 


14 


19 


24 


36 


48 


31 


23 


25 


22 


17 


292 


4 


II 


91 


2 


1 






2 


I 


I 


I 


2 


^_ 


.. 


2 


12 


37 


32 


379 


2 


2 


4 


7 


3 


2 


2 


2 


6 


3 


4 


6 


43 


362 


375 


4,852 


51 


50 


42 


40 


60 


33 


56 


33 


36 


38 


31; 38 


508 


35 


26 


600 


3 


I 


3 


3 


' 


5 


9 


16 


II 


5 


3 


2 


62 


5*3 


573 


9,401 


60 


63 


69 


65 


70 


64 


160 


123 


82 


69 


35 


57 


917 


1 100 


145 


2,454 


29 


15 


21 


27 


27 


19 


29 


27 


23 


20 


II 12 


260 


: 7M 


851 


13,862 


121 


95 


115 


no 


117 


103 


215 


171 


121 


103 


59 95 


1,425 


; 444 


495 


5,022 


80 


65 


78 


64 


59 


50 


76 


43 


44 


57 


57 : 78 


751 


i ^ 


310 


3,253 


61 


45 


61 


42 


39 


35 


52 


30 


32 


42 


33' 52 


524 


1,541 


1,688 


21,690 


278 


232 


307 


261 


283 


241 


315 


276 


230 


227 


237 267 


3,154 


■ 1,302 


1,442 


17,981 


239 


181 


238 


19a 


205 


162 


249 


178 


195 


175 


177 . 193 


2,374 


70 


93 


1,099 


28 


18 


II 


12 


16 


20 


21 


18 


22 


15 


13 19 


213 


X 

1 


3 
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ICI 
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?5 


C5 


*9 
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4C 


41 
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753 


41S 


220 
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13 


21 
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14 
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26 
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35 
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of Death During the Year 1905. 



firooldrn. 


Borough of Queens. 


Not. 


Dec, 


Total. 


Jan. 


Feb. 


Mw. 


Apr, 


Mar 


June 


July 


AiW 


Sept. 


Oct 


Kov. 

asS 


Dec. 

»69 


Tcrtal 


1,763 


*,oo4 


»3,Q35 


351 


3SS 


150 


*7 


J33 


"*4 


39a 


303 


=53 


3361 


3.191 


iB 

6 

% 

7 
J107 

13 

s 

17 

a 

43 
16 
«S 

rs 

43 

16 

«s 

1&4 

s 

s 
18 


"9 

30 

r 

n ! 

q 

301 

6 
*S 

S3 
*3 

13 

77 
1S6 

55 

ao 
a6S 
107 

26 

V 

"3 

31 

s 

6 
13 


>97 
*l 

n#3 
tSi 
13a 

50* 

m6 

IS4 

173 
316 

8m 
636 
455 

I,t35 

468 

95» 
=3S 

iSS 

331 

1.984 

99 
lOd 
17S 


4 
t 

4 

5 
*3 

I 
6 
3 
I 

tl 
33 

3 
40 
12 

5 

[ 
3 

SI 

t 

3 


1 

1 
3 
6 

4 

I 
IS 
\ 
3 

7 
13 

7 
a3 

34 

4« 
10 

3 
I 

5 

18 

4 

3 


3 

7 

I 

3 

30 

4 

I 

[t 
la 
9 
fi 

34 

6 

t 

3S 

8 

7 
J 
3 

17 

3 

3 


6 

3 
I 

& 

I 

3 
18 

4 

3 

8 

IQ 
1 

13 

5 

1 t 

J* 

9 

t 

7 

5 

a9 

a 


S 
3 

I 

37 

S 
t 
3 

'^ 

9 

10 

10 

t 

13 

I 

1 

iS 
a 


3 

■S 

5 

3 

6 

8 
3 

a3 
I 
3 

14 
4 
3 

iS 

3 
t 

"4 

3 
\ 


140 


6 

31 

1 

7 
7 
2 
g 

19 
3 
j 

10 
9 

96 

a 

3 
a) 

3 
t 


••' 

a 
S 

1 

9 
4 
3 
9 

30 

4 

9 

4 

1 
34 

3 

7 
31 

I 
I 


4 

a 

3 

39 
a 
3 
5 
a 
r 

13 

^3 

3 

M 

5 

13 

4 

M 

I 


3 

3 
1 
10 

3 

37 

I 
»3 

4 

I 

tS 
a6 

4 

30 

13 

13 

*3 

a 


4 

3 

8 

ta 

a 
1 
«3 

I 

*5 

a? 

t 

37 
7 

4 

'; 

^9 

I 


31 

4 

11 
IS 

n 

3D 

a78 

>7 
16 

98 
9t 
4S 
171 

307 
71 
11 

100 

9 

351 

30 

41 

167 

4 

16 
31 
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Cause of Death. 



31. Congenital debility and mal-l 

formations. f 

32. Old age 

33. Violent deaths 

a. Sunstroke 

b. Other accidents 

c. Homicide 

d. Suicide 

34. All other causes 

35. Ill-defined causes 

Under one year 

One year and under two years 

Total under five 3rears 

Sixty-five years and over 

Seventy years and over 

Males 

Females 

Colored 

Chinese 



Borough (rf 



Jan. 



114 
41 
77 

59 

a 

16 

«7o 

14 



338 
106 

588 

4^9 

278 



I,IJ9 

f,o6o 

56 

3 



Feb. 

99 
4a 
73 

49 
6 

18 

960 

8 

317 
81 
504 
384 
369 



Mar. i Apr. 



93 
3a 
84 

65 
S 

M 
s66 

•3 

370 
94 
580 
37t 
246 



91 
16 
74 

S9 

a 

13 
«5 

ai 

346 
III 
586 
317 
«>3 



May. 

90 
a8 
96 

80 
4 
la 

234 

15 

a8a 
106 
5x0 

313 
aia 



June. 

xia 
19 
96 

80 

a 
14 

33 



July. 

104 
37 

183 
69 
91 
9 
13 

305 
6a 



521 ii944 



128 
766 
a63 
185 



x88 

i,«34 

3^8 

?38 



Aug. 

121 

27 

112 

2 

89 

6 

15 

227 

65 

635 
156 
869 
256 
181 



Sept. 

97 I 
19 

97 

1 
" I 
76 

4 

17 

«3i 

63 

42s 

"9 
608 
a7« 
166 



1,027 
920 

43 

I 



1,125 

1,002 
60 

2 



1,079 

994 
7* 

2 



99a 

905 

43 



1,020 

868 
63 



1,389 

x,i68 

59 



1,085 

971 

40 



Oct. 

lOI j 

35 
93 

7» 

S 
,6 

«4» i 
49 

387 
99 
553 

«73 
193 



897 

8x8 

3a 



887 
833 
46 



879 



&o€kljn. 


Borough of Qoeeoi. 


Not. 


D«c 


Total. 


JM. 


Feb. 


Mar. 


Apr. 


May. 


Juiw- 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


Total 


91 


114 


).W7 


14 


13 


n 


M 


IS 1 


U 


10 


16 


n 


8 


M 


11 


165 


34 


3S 


36S 


9 


4 


s 


6 


.. 


3 


2 


6 


4 


6 


3 


6 


46 


» 


S4 


71 


14 


18 


11 


31 


M 


« 


33 


35 


i6 


31 


36 


36 


377 
10 


B3 


67 


S70 


17 


lA 


6 


1«, 


17 


19 


» 


iq 


ao 


M 


33 


10 


301 


1 


4 


Sa 


" 


I 


" 


I 


" 


" 




1 


fl 


I 


.. 


I 


7 


13 


0' 


174 


7 


5 


S 


4 


f 


4 


1 


5 


4 


6 


4 


S 


& 


n$ 


»n 


h<i(h 


23 


as 


»Q 


3S 


11 


10 


»9 


iZ 


■? 


36 


33 


36 


366 


15 


11 


379 


1 






t 


5 


3 


13 


8 


5 


5 


1 




41 


^7 


1 ^ 


5,150 


43 


44 


49 


4^ 


Sa 


43 


I7S 


US 


6S 


46 


41 


39 


5fe 


T4 


>13 


it37S 


4 


S 


M 


13 


11 


H 


iS 


^ 


8 


to 


ti 


13 


IJI 


436 


5fc 


7.m 


6a 


68 


75 


76 


74 


6S 


W7 


158 


85 


6S 


65 


63 


1.066 


133 


304 


3^914 


53 


57 


39 


44 


30 


33 


38 


39 


3* 


43 


46 


S3 


SOS 


"5 


»Sa 


a44a 


37 


35 


38 


31 


30 


39 


?3 


31 


3D 


aa 


31 


36 


339 


W 


ijOW 


13,616 


i!7 


OS 


m 


1S7 


I3Q 


133 


3IO 


163 


t44 


131 


14S 


147 


ii794 


83£ 


44S 


it,3i9 


W 


130 


III 


no 


'03 


^ 


id3 


140 


109 


104 


no 


133 


<>397 


11 


n 


S74 

IB 


9 


6 


7 


6 


It 


6 


13 


3 


3 


8 


6 


7 


83 



Vol IL— Slg. 27. 



88o 



TabU of Mortality from the Principal Causes 



CiUK of De«tb. 



Total, all ciu«?«.............. 

I. T^Jhoidtever..... .*.- 

f , Typhus fever ,.,.»., 

J, M»larifll lever „.,.».,,. 

4, Snjallpan- ....*** t * * - - 

5. Measles. ,»...».....„. 

t. Scarlet fever. , - ■ . 

y. Wbooping-ccmgh* , . , * , * . 

%. Diphtheria and crcnip...... 

9. Influenza. . . ** - 

io» Asiatic cholera, ..,*,..,»»,., ^ ... - - 

II. Cholera nostras 

la. Other epidemk disease* 

15. Tuberculodii^ulQionalis. ..^..-^ . 

14. Tubercular mefllivit&s 

15. Other forms of tuberculoma ........ 

16. C^cer, niallgnant tumors. .,,....,. 

If. Meningitb. sin^ple ^^..^ - 

ija. (Of which) Cerebrospinal men-) 

ingltis y 

tS. Apop^xvt congestion and soften- 1 
ing of Vain . ...... * * f 

19. Organic heart disease. ■ ... ^ . , . 

m. Acute bronchitis. 

31 , Chronic bf onchitl*. ................ 

M. Pneumonia (eitcludinK broncho- 1 
pneumonia) ...,....,.,.,.. f 

aaa. Broncho^ pneumonia — .......... 

23. Diseases of stomach {canoer ex- 1 
ccpted) J 

34, Diarrhceas {under j years)..,...,.. 
ag. Hernia fintestinal obatructlon).... 
a6. C irrhosis of liver ................... 

17. Briaht*B d]<)ease and nephritis. . — 
a|. Diseases of women (not cancer) . . . 
■Q, Puerperal septkxmia 

30. Other puerperal diseases. ...... ,,.. 

31. Con^Eenital debility and malfor- 1 

mations S 



Borough d 



Jan. 



Ml 



Feb. 



87 



Uar. 



Apr. 



107 



May. Jo 



m 



July 



17S 



Aug^ 



iS8 



Setit, 



91 



Oct. 



Not, 



jJL 



for At £ or :immig Zeczmaer jl Dgas 



« 5e« Ijdl 



Dec T^sbL JaB. 



Xar. tjr. 3iaf.. 7nae> rixj^T. Auip. 5c 



-c: ?law. r«c rmii.. 



^ LT^ i.3<i i-jor 



'5«*» ^-^3r 5i»rr ^,jai 



♦ r : X . r .. - 4 

s iSB^rr3=tfx3u:4«zrr ^ i^ :« vnt «^ v>M 
Ssaiic^fisi^ 3 x x x x«{ i$ut 



1 


4 


H 


^ 


J6 


«i 


!& 


3» 


3* 


45 


K 


.. • 


a» 


]» 


4;i4 


17 


134 


r* 


«5 


kr 


ic 


7^ 


4C 


455 


^ 


«B 


fn^ 


7*4 


r?» 


^\35 




II 


56 


4i 


ia 


n 


75 


«C 


56 


4S 


4S 


51 


3» 


♦t 


•M 




10 


s 


^ 


43 


<- 


44 


^ 


44 


4S 


3S 


3* 


wt 


,*i 


4?«l 


3 


44 


»36 


»3 


154 


M^ 


«r 


ai 


Vi 


W 


as 


»tf 


19) 


•s* 


a-J^ 




S 


» 


as 


^ 


4S 


»i 


XD* 


144 


IM 


» 


:« 


rt 


«M 


K'^ 




IS 


■^ 


167 


J8 


ws 


Bi 


tfS 


«- 


tf 


5* 


4a . 


45 


«^ 


•^*^, 


u 


«7 


>94 


177 


jtf 


ITS 


sa6 


«5 


«» 


1S3 


xia 


.«! 


nj 


t7S| 


•.5*M 


S 


» 


4^ 


4n 


3« 


>«9 


4tf 


^ 


367 


3S^ 


3S7 


40t 


416 


474 


3UM* j 




1* 


173 


141 


167 


170 


UJ 


Ifr 


1* 


IS 


^ 


55; 


tl9 


U<J 


M17 ' 




f 


45 


44 


40 


«9 


» 


n 


1* 


^ 


*r 


rt' 


n 


17 


.«! 


t 


tli 


m 


696 


6C 


S98 


A 


4 


m 


"^ 


nt 


X36{ 


5*5 


«r7 


5^^J7 1 


% 


39 


SB7 


4U 


474 


473 


A 


W 


« 


M 


q? 


H3* 


>M 


37* 


4.»» 




H 


IS 


44 


39 


37 


J9 


47 


47 


Ji 


41 


38 


¥> 


4* 


!(I4 


1 


tSi 


i^ 


m 


180 


I5« 


tSS 


Oft 


M* 


ijrt 
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Ridunond. 


City of New York. 


Dec. 

1 


Total 
«5 


Jan. 


Feb. 


Mar. 
73 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


Total. 


69 


71 


50 


53 


38 


68 


53 


49 


^ 


59 


76 


7a3 


8 


90 

5 


3ai 


a85 


343 


336 


368 


3^ 

4 


616 
210 


369 
6 


388 


353 


378 


356 


4,476 
220 


5 


76 


aso 


215 


270 


266 


290 


a97 


349 


302 


317 


a83 


313 


a79 


3,431 
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3 


12 


19 


II 


9 


14 


7 


16 


16 


18 


16 


7 


20 


165 


I 


6 


59 


51 


62 


61 


64 


55 


41 


45 


53 


54 


58 


57 


660 


13 


i8a 


8a8 


798 


857 


741 


698 


681 


813 


659 


695 


663 


659 


7a5 


8,817 


I 

10 


9 


47 


43 


60 


77 


56 


82 


179 


188 


148 


116 


56 
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1,09a 


*H 
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1,092 


i,a59 


1,281 


1,126 


1,35a 


2,802 


1,963 


1,415 


1,180 
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1,007 


i6,5aa 


.. 
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350 


a93 
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39a 
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3a9 


a75 
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4,a94 


15 


39a 


i,9a7 


1,74a 
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1,899 


2,030 


3,668 


2,682 


1,949 


1,653 


i,a99 


1,584 


a4,539 


37 


33a 


1,131 


1,006 


1,045 


900 


820 


716 


843 


671 


681 


771 


903 


1,047 


10,534 


«5 


m6 


746 


666 


710 


600 


543 


493 


587 


450 


437 


510 


593 


675 


7,010 


66 


851 


3,e»38 


3,349 


3,7a3 


3,658 


3,a62 


3,054 


4,184 


3,37a 


a,887 


a,8 43 


2,908 


3,aa7 


40,105 


3a 
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3,005 
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3,011 


a,775 


a,537 


3,36a 


2,761 
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a,465 


a,734 


33,609 
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145 


153 
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195 


209 


174 


148 


171 


124 


150 
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Actual Number of Deaths from Zymotic and 

BOBOUGH or 



First.. 

Second- ....,^.. 

Third.,. 

Fourth..,..-... 

Filth 

Sixth,..-. 

Seventh.....,,, 

Eighth 

Ninth 

Tenth..,.....,, 

Ekventh 

Twdfth 

Thirteenth 

Fourteenth . . , . , 

Fift«nth.. 

Sixteenth,,,, .. 

Seventeenth 

Elglit^nth 

Ninet^nth 

Twentieth.... .. 

Twenty-first.H,» 
Twenty-second . 



Wards. 



Ar«A in 
Acres. 



Ti>tal. 



1S40 
Si .a 

95© 
Sj.a 

86.0 
tqA.o 
iSj.o 
321.0 

1M.0 
196,0 

S,5o#.o 
107.0 

^.0 
198.0 

3490 

450,0 

If 4^1.0 

«4 O 

411.0 



11,576,0 



pQfmlmtion 

by Cen^iS 
of 1900, 



*,Si6 

rq)5S4 

89,137 
S9-650 

W,"*4 

4!6,6oa 

641I17 
34,035 
34,066 
52,808 

61.3^5 

%7^ 
60^311 
189^361 



1,850,053 
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61, s 
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18.9 

4<»-4 

asa 7 
4SO,7 

158.8 
185,9 

6S3'4 

505.8 
S6.6 
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IJ6.3 

101. t 

146.5 
"3.7 
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BOROUGH OF 



Twenty-third 


4,267.0 
22,155.8 


132,413 
43,009 


31.0 
1.9 
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27 
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17 


28 
9 


Twenty-fourth 




Total 


26,522.8 


175,422 
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BOBOUGB or 



Wwd*. 


Area 

in 
Acres, 


of I9ai>. 




^4 
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J 
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First -. 
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1,770 
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J0.76f 


10.4 
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BOBOUGH OF 



Wards. 



First.,, 
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Third,. 
Fourth. 
Fifth., 



Total, 



Area 

in 
Acf^. 
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56,600 
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ai,44i 

i3,aoo 

9,516 
9|i63 
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Deaths According to Natwity of 



Country. 



United States 

Ireland 

Germany 

Italy 

Russia 

England 

Austro-Hungary 

Scotland 

British America 

Switzerland 

France 

Bohemia 

Roumania 

Poland 

Syria 

Sweden 

Norway 

Denmark 

Finland 

HoUand 

Cuba 

Other West Indies 

Belgium 

Spain 

Greece 

China 

Australia 

Other Foreign 

Unknown 

Mixed nationalities 

Total 



Nativity of Deceased. 



Boroiighof — 



Manhattan. The Bronx. Brooklyn. 



«M67 
5,185 

1,489 
1435 

611 
1,930 

ax5 

901 
135 
ST9 
180 
15a 
51 
10 

155 

57 
4a 
as 

46 
a8 
70 
41 
a3 
42 
69 
5 

74 
7q2 



39,671 



3»373 
66x 
695 
173 
xu 

89 

37 
34 
«7 
36 
13 

7 
II 

I 
33 
II 

9 
II 

I 

2 
14 

3 

I 



3 

7 
40 



5,5^8 



15,501 

2^ 

*,373 

669 

4fio 
615 
106 
i6« 
159 

37 

68 

3 

19 

53 

6 
ao8 
14X 

48 

21 

II 

6 

46 

9 

ao I 

3 
10 

3 
39 
91 



^3,935 



Deceased and Parents of Deceased, 



891 



Nativity of Deceased. 


Nativity of Parents of Deceased. 


Borough of — 


City of 
New York. 


Borough of — 


City of 

New 
York. 


Queens. 


Richmond. 


Manhattan. 


The Bronx. 


Brooklyn. 


Queens. 


Richmond. 


2,077 


861 


46,279 


6,921 


1,148 


5,977 


859 


387 


15,292 


247 


168 


9,»7 


8,816 


1,213 


4,890 


457 


2S6 


15,632 


507 


121 


7,018 


4,722 


1,052 


3,505 


792 


181 


10,252 


83 


35 


2,448 


4,674 


392 


1,889 


174 


73 


7,002 


a8 


12 


2,047 


3,010 


214 


1,072 


71 


28 


4,395 


67 


63 


1,479 


600 


119 


688 


78 


56 


1,541 


22 


II 


1,358 


2,246 


132 


459 


51 


23 


2,911 


16 


15 


447 


243 


44 


210 


29 


20 


546 


13 


15 


422 


148 


24 


lOI 


7 


9 


289 


II 


7 


217 


150 


28 


44 


12 


8 


24a 


25 


II 


359 


258 


32 


80 


26 


16 


412 


18 


I 


214 


326 


14 


2 


31 


I 


374 


.... 


I 


179 


284 


»3 


43 
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341 


22 


3 


140 


78 


18 


163 


62 


9 


330 


I 


I 


19 


40 


I 


13 


I 


4 


59 


16 


n 


427 


207 


44 


339 


23 


14 


627 


3 


10 


222 


69 


17 


243 


6 


13 


348 


7 


5 


III 


46 


9 


61 


6 


5 


127 


3 


4 


65 


48 


22 


44 


2 


3 


119 


I 


.... 


59 


54 


I 


22 


.... 


I 


78 


.... 


.... 


36 


22 


3 


4 


.... 


.... 


29 


I 


9 


140 


82 


8 


49 


« 


6 


146 


.... 


2 


55 


41 


4 


12 


.... 


.... 


57 


.... 


I 


45 


27 


2 


21 


.... 


.... 


50 


.... 


.... 


45 


50 


I 


5 


.... 
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.... 
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81 


55 


2 


9 


.... 


.... 


66 


I 


— 
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2 


X 


I 






4 


U 


6 
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54 
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37 


7 


4 
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9 


II 


443 


3,348 


351 


1,256 


141 


153 


5,249 


.... 


.... 


.... 


3,050 


615 


2,696 


355 


118 


6,834 


3,191 


1,389 


73,714 


39,671 


5,528 


23,935 


3,191 


1,389 


73,714 
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* 'J'htt (dio tulcldoi in The City of New York occurred in the boroughs as follows: 
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Deaths by Suicidi in 



Cuts and stabs 

Drowning 

Gunshot 

Hanging 

Leaps 

Railroads 

Arsenic 

Bichloride of mercury 

Carbolic acid 

Chloroform 

Cyanide of potassium 

Hydrocyanic acid 

Illuminating gas 

Morphine 

Nux vomica 

Opium 

Oxalic acid , 

Paris green 

Rough on rats 

Shoe blacking 

Strychnine 

Unknown poison 



Total by sexes 

Totalof both sexes.. 



Austria- 
Hungary. 



M. 



4 2 



10 I 6 



i6 



Bohemia. 



England. 



F. 



Fhmoe. 



6 I I 75 

, ' ^ 



Germany. 



3 

I 



F. 



95 



Borough of Manhattan. 



89s 



Ireland. 


Italy. 


Russia. 


Other foreign 
countries. 


United States. 


Unknown. 


Total. 


M. 


F. 


M. 


F. 


M. 


F. 


M. 


F. 


M. 


F. 


M. 


F. 


M. 


F. 


3 




I 




.. 




4 




I 




.. 


17 


4 


•• 




" 




.. 










X 


.. 




2 


2 


5 


I 


4 




3 




8 




47 


6 


12 


.. 


108 


10 


3 




I 




3 




3 






3 




.. 


31 


6 


2 


2 

X 


I 




2 




2 






4 


,, 


•• 


17 
6 


9 

X 


5 


2 






4 

I 




2 

X 






8 




I 


30 
3 

2 

X 


23 


3 


•■ 






II 








10 


9 

I 
I 




I 


68 
3 


24 

2 
I 
I 


I 


.. 






.. 










.. 




.. 




.. 


I 


6 




» 








I 




I 




•• 




2 


22 


9 


24 


4 


25 


5 


87 


35 


27 


2 


393 


86 


28 


II 


28 


30 


122 


39 


379 
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Deaths by Accident and Negligence, 



Fractures and Contusions— 

Cruslied by boats, etc 

" by diring 

'• by derricks 

" byelerators 

" by explosions 

" by machinery 

" by falling buildings 

" by falling stones, etc. . . . 
" by other falling bodies . , 

Other causes 

Not defined by Coroners 

Falls- 
Down air-shaft 

" areaway 

" elevator shaft 

" stairs 

From buildings 

" fire-escapes , 

** scaffolds 

" windows 

On ship 

On sidewalks and streets 

Others 

Not specified , 

Street vehicles- 
Run over by wagons, trucks, etc. , 
Falls from wagons, trucks, etc. . . 

Run over by automobiles 

Other vehicle accidents 

Railroads- 
Elevated railroads 

Electric roads 



Bon?iigfa of 



Hai^ 

hattan. 



1 

3 
4 

[3 

s 

4 
i6 
as 
3i 
Si 

H 
6 

iq 

8J 

» 

%^ 

6i 

3 

19 
S4 
6o 

iS 

23 

4 

30 
5S 



The 

BfOIUL 



8 

1 
4 
6 

s 

5 

6 
6 

1 
3 

3 
19 



IflL. 



Qtieetis 



I 
t 
3 
6 

S 

9 
! 

IJ 
S 



I 

5 
44 
IS 

? 

S 

3D 
10 

ab 
4a 

7 

3S 

I 

3 

7 
86 



Rjd!!^ 






6 

3 
7 

43 
<7 
>7 
H 
30 
SI 

43 
ti5 

14 

7 

U 

tj® 

^ 
33 
98 
14 
43 

ta6 
74 

>;* 

36 

4d 

I7S 
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Gtti 
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Hoe Aniift. . . 51^ 

Not fpcoBBB by Ox'jnu s. ^ 

SoBSlnifce ^i^ 

Etectricikock ^ 

Kfgifct: uhI Ezposvc « ^ 

Drowning tjli 

Tl^nmiif^ ^yig gU , iC>* 
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vv 


^« 


v\^ 


** 


h* 


♦vt 
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)U 


\ 


\ 


v.<^ 
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Alcohol 

Alkali cauftic 

Anaesthetic 

Arienlc 

Atropine 

Bichloride of mercury 

Carbolic add 

Chloral 

Chloroform 

Ether 

Irritant polion 

Lead 

Mercury 

Morphine 

Narcotic 

Nltrouf oxide 

Omega OH 

Opium 

Oxalic add 

Paregoric 

Photphoruf 

Potash lye 

Ptomaine! 

Strychnine 

Turpentine 

Wlntergreen, oil of 

Wood alcohol 

Unknown poiion 

Suffocation- 
Caving in of embankment 

Food in larynx 

Foreign body In larynx. . . 
Overlaid in bed 



Boroi«hol- 



Man- 



I 
I 
a 
I 
I 
I 
15 

2 
7 



The 
Bronx. 



Brook< 



Citf 

Nev 

Voric 



6 

3 
13 
16 
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Suffocation- 
Others 

Not specified by Coroners 

Circumcision 

Criminal abortion 

Cesarean section 

Surgical operation 





Borough of— 






Man- 
hattan. 


The 
Bronx. 


Brook- 
lyn. 


Queens 


Rich- 
mond. 


12 










M 


I 


2 






" 


3 


M 








"* 


24 


9 


2 


XI 






22 


26 










26 


2 




•• 
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Births by Nativities of Parents, 



Borcnsgbof— 



CcMinttT' 



Au$tri2-Hutigary ^ , . > 

Bohemia.. ..».- 

Biiti$ii America * - * 

England ^ 

France ,.*****,,.., 

Germany 

JreUnd 

Italy 

Russia ^sxdr Poland ** 

Scotlanii: 

Sweden 

SwiteerUnd, . , , ...,.,.,.,. 

Unit^ States ..t.... 

Other ForeSgn-... 

Unkndwn 

TotaJ 



Manhattan. The Bronx, Brooklyn, 






So 
117 

134 

11*7^5 

Si 
J7" 

14SS 



4Q^743 






19^ 

S64 

1,662 

775 
155 

83 

3»W5 

3S7 

17 

10,460! 






14& 
17 

tS 

36 

4 

18 
75 

13 

3,676 

97 



-a 



48 

S 

34 

85 
iS 

»5 

146 

7 
J? 
at 
It 

73» 
58 



1,477 






9« 

159 

7 

1,660 
1^1 

4t^76 

3,668 

fid 

46J 

6 

904 
4 

35,335 



£3 



4 
las 

36S 
Sa 

671 

793 
30 

idb 

TOl 

tai 

3,701 

179 



S,657 



Queens. Richmond. 



I? 



6S 

ag 
8 

28 

H 

474 

MS 

433 

323 

15 

33 

5 



3,34a 



J? 

I* 






39 

=3 
43 

la 

177, 

95 . 

9 

t3 ' 

I 

9 

20 



43 
I 
7 

31 
38 

S3 
iq6 

iSo 

75 

59 

6 

76* 



to 

II 
5^ 



t,(»t3 1,400 



13 

17 
Q 
J5 
SO 
7 
I 
5 
S 
2 

4 



392 



Cltrof 

New Vofk. 



IS 
P 



7,956 

iBi 
471 

197 
4,Sta 

i8,asa 

14,670 

183 

9S9 

71 

28,115 

3,5*7 

45 

85,002 



^a 






147 
346 

t99 
2,001 

3.7^ 

218 

1,043 

■99 
341 

ISO 

fi,o69 

17 
i8,«79 
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Table of Births in The City of New York 



January — 
February . . . 

March 

April 

May 

June 

July 

August 

September. 
October.... 
November.. 
December . . 



Months. 



Total. 



Total. 



8,6^ 
7,976 
8,790 
8,117 
8,606 
8,837 
8,642 
9,673 
8,485 
8,937 
8,206 

8,989 
103,881 



White. 



4,387 
3,926 
4,348 
4,094 
4,340 
4,457 
4,351 
4,837 
4,285 
4,5" 
4,075 
4,496 

52,108 



4,076 
3,905 
4,267 
3,899 
4,"4 
4,225 
4,146 
4,663 
4,076 
4,303 
3,992 
4,354 

50,020 



Colored. 



91 
69 
87 
65 
75 
78 
75 
88 

55 

63 
80 
65 

«9i 



F. 

69 
76 
88 
59 
77 
77 
70 
85 
69 
59 
59 
74 
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Table of Marriages in The City of New York 



Months. 




Total. 

3,557 
3,004 
3,326 
2,680 
3,366 
4,837 
3,429 
3,026 
3,843 
3,739 
3,590 
4,278 

42,675 



White. 



M. 

3,419 
2,930 
3,227 
2,575 
3,263 
4,686 
3,344 
2,907 
3,731 
3,623 
3,489 
4,"9 

41,313 



3,420 
2,933 
3,227 
2,580 
3,264 
4,690 
3,344 
2,908 

3,733 
3,622 
3,488 
4,114 

41,323 



Colored. 



M. 

136 

72 

98 
102 

99 
149 

85 
1x8 
III 
"5 

100 

158 
1,343 



137 
71 
99 

100 
101 

147 
85 
XI8 

xxo 

116 

102 

164 
1,350 



Chinese. 



2 
2 

X 

3 

4 

2 

I 
I 

X 
X 

I 
19 
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for the Year Ending December 31, 1905. 



Nativity of Parents. 


Births Reported by 


fl 

< 
140 


G 

I 

68 




Native. 


Foreign. 


Mixed. 


Not 
Stated. 


£ 


.1 




M. 


F. 


M. 


F. 


M. 


F. 


M. 

58 


F. 
46 


t 


1,222 


1,1x6 


2,625 


2,437 


573 


546 


5,101 


3,522 


.. 


1,108 


1,062 


2,340 


2,386 


502 


478 


45 


55 


4,343 


3,643 


1x6 


63 


.. 


1,224 


1,202 


2,645 


2,567 


524 


535 


42 


51 


4,947 


3,843 


129 


77 


.. 


i,ogo 


1,042 


2,5<« 


2,397 


532 


479 


36 


41 


4,818 


3,299 


123 


58 




1,246 


1,225 


2,572 


2,408 


552 


516 


45 


42 


5,033 


3,573 


141 


63 




1,296 


1,2X8 


2,586 


2,462 


588 


558 


65 


64 


5,249 


3,588 


187 


76 




1,223 


1,085 


2,604 


2,574 


563 


519 


36 


38 


4,956 


3,686 


X08 


68 


.. 


1,390 


1,254 


2,873 


2,832 


620 


622 


42 


40 


5,601 


4,072 


147 


70 


.. 


1,157 


1,129 


2,604 


2,455 


538 


527 


41 


34 


4,835 


3,650 


134 


60 


.. 


1,239 


1,127 


2,728 


2,620 


572 


579 


36 


36 


5,279 


3,658 


130 


73 




1,131 


1,042 


2^69 


2,442 


52s 


527 


30 


40 


4,807 


3,399 


126 


58 




1,247 


1,150 


2,692 


2,689 


575 


546 


47 
523 


43 
530 


5,092 


3,897 


139 

1,620 


69 

803 




14.573 


13,652 


31,239 


30,268 


6,664 


6,432 


60,051 


43,830 


4 



for the Year Ending December 31, 


1905. 












Native. 


Foreign. 


Single. 


Widowed. 


Divorced. 


M. 


F. 


M. 


F. 


M. 


F. 


M. 


F. 


M. 


F. 


1,501 


1,600 


2,056 


1,957 


3,192 


3,223 


350 


306 


15 


28 


1,284 


1,410 


1,720 


1,594 


2,676 


2,700 


3" 


278 


17 


26 


1.385 


1,502 


1,941 


1,834 


2,955 


2,996 


344 


305 


27 


25 


1,273 


1,369 


1,407 


1,311 


2,384 


2,377 


273 


267 


23 


36 


1,463 


1,535 


1,903 


1,831 


2,978 


3,036 


360 


289 


28 


41 


2,342 


2,511 


2,495 


2,326 


4,382 


4,384 


431 


384 


24 


69 


1,554 


1,643 


1,875 


1,786 


3,070 


3,120 


340 


284 


19 


25 


1,359 


1,409 


1,667 


1,617 


2,683 


2,673 


321 


320 


22 


33 


1,758 


1,914 


2,085 


«,929 


3.436 


3,465 


389 


347 


18 


31 


1,809 


1,944 


1,940 


1,795 


3,338 


3,336 


374 


351 


V 


52 


1,4^8 


1,558 


2,112 


2,032 


3,244 


3,276 


320 


280 


26 


34 


1,834 


1,969 


2,444 


2,309 


3,887 


3,904 


359 


y»> 


32 


54 


19,040 


20,354 


20,^5 


22^1 


38,22s 


38,490 


4,172 


3,731 


278 


454 
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DEATHS IN INSTITUTIONS FOR YEAR ENDING DECEMBER 31, 1905. 

Borough of Manhattan 

Babies' Hospital 300 

Bellevue Hospital 2,549 

Beth Israel Hospital 217 

City Hospital 640 

Columbus Hospital 38 

Flower Hospital 170 

Foundling Hospital 992 

French Hospital 105 

General Memorial Hospital 33 

German Hospital 239 

Gouvemeur Hospital 427 

Hahnemann Hospital 29 

Harlem Hospital 384 

Homes for Aged, Little Sisters of the Poor 83 

Home for Aged and Infirm Hebrews 26 

House of Relief 262 

Immigration Hospital, Ellis Island 43 

J. Hood Wright Memorial Hospital 216 

Lying-In Hospital 231 

Manhattan State Hospital 355 

Maternity Hospital 89 

Metropolitan Hospital if I97 

Montefiore Home 91 

Mount Sinai Hospital 514 

New York City Home for Aged and Infirm 314 

New York Hospital 504 

New York Eye and Ear Hospital 35 

New York City School and Hospital 104 

New York Infant Asylum 193 

New York Infirmary for Women and Children 38 

Nursery and Child's Hospital 75 

Polyclinic Hospital 62 

Post-Graduate Hospital 345 

Presbyterian Hospital 478 

Reception Hospital 130 

Roosevelt Hospital Soa 

St. Francis Hospital 192 

St. Luke's Hospital 310 

St. Mark's Hospital 67 

St. Mary's Free Hospital for Children 57 



90S 

St. Vincent's Hospital 384 

Skin and Cancer Hospital 20 

Sloane Maternity Hospital 104 

Sydenham Hospital 56 

Trinity Hospital 21 

Willard Parker Hospital in 

Workhouse Hospital 38 

Other institutions 551 

Total 13,921 

Borough of The Bronx. 

Fordham Hospital 160 

Home for Incurables 83 

Lebanon Hospital 312 

Lincoln Hospital and Home 447 

Odd Fellows' Home 7 

Riverside Hospital 328 

St. Joseph's Hospital 567 

Seton Hospital 312 

Workhouse (Branch Hart's Island) 43 

Other Institutions 30 

Total 2,289 

Borough of Brooklyn, 

Angel Guardian Home 75 

Bradford Street Hospital " 

Brooklyn Hospital 279 

Brooklyn Maternity Hospital 2 

Bushwick Hospital 69 

Cumberland Street Hospital 282 

Eastern District Hospital 91 

German Hospital 172 

German Evangelical Home 45 

Home for the Aged, Little Sisters of the Poor 97 

Home for Consumptives 170 

House of Good Shepherd 6 

Infants' Hospital » 27 

Kings County Hospital 851 

Kings County Jail 10 

Kings County Penitentiary 7 
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Kings County Emergency Hospital 13 

Kingston Avenue Hospital 287 

Long Island College Hospital 276 

Long Island State Hospital 100 

Lutheran Hospital 31 

Memorial and Prospect Heights Hospital 45 

Norwegian Hospital 108 

New York City Home for Aged and Infirm 335 

St Catharine's Hospital 358 

St. Christopher's Hospital 89 

St. John's Hospital 96 

Si. Mary's Hospital 276 

Si. Mary's Maternity 37 

St. Peter's Hospital 448 

Williamsburg Hospital 75 

Other institutions 457 

Total 5^5 

Borough of Queens. 

Flushing Hospital gS 

Jamaica Hospital 47 

River Crest Sanitarium 22 

St. John's Hospital 216 

St. Joseph's Hospital 12 

St. Mary's Hospital 66 

Other Institutions 47 

Total 50s 

Borough of Richmond. 

Almshouse 25 

Mt. Loretto 10 

Nursery and Child's Hospital 10 

Quarantine Hospitals i 

Sailors' Snug Harbor 75 

Seaside Hospital 60 

S. R. Smith Infirmary 141 

St. Vincent's Hospital 135 

United States Marine Hospital 40 

Other institutions 9 

Total 506' 
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Recapitulation. 

Prisons ." 132 

Hospitals 18,460 

Institutions for Insane 490 

Institutions for Children 2,111 

Homes for Aged 503 

Almshouses 674 

Other institutions 76 

Total 22,446 

Deaths of Persons 100 Years of Age and Over, 



Date 

of 
Death. 



1905. 
Feb. 14 
Feb. so 
Mar. 16 
Apr. 12. 
Apr. 14 
May 15. 
May 9-. 
May 22. 
Oct. 25.. 

Oct. 27.. 
Oct. 30.. 



Name. 



Rachel Martens . . . 
Joseph McGrath.. 
Catherine Carroll.. 
Thomas Butler.... 

Ann Andress 

Bertha Hirsch 

Joseph Lewis 

Maria Jackson 

Mary Ann Van \ 
Dyke J 

Lucy Sexton 

RosettiVerardt.... 



Age. 



104 

m 

104 
104 

lOQ 
100 

"4 

[01 



Nativity. 



United States. 

Irelajid I 

trelaod..... 

Iretaiu) „ . . . 
United Stales. 
Germany. .... 

Germany. ..... 

United States 
United States. 
Ireland. .... 

Itaiy 







Borough i 


if- 




Caufle of 
Death. 


% 


1 




1 1 


Old age......... 

Chronic Ne- ) 
phritb..„. f 

Old age 




■ 


Bright's Disease 
Arterio Kcleroib 
Old age,,. .,...- 


Apoplexy 

Old age ,., 

Old age 

FaU 

Rieumonla...,. 

Total 
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Disposition of ihs Dsad and of SHW^^om Inftmts in Ths Ciiy of New York. 



C«iiietei7. 



A^da. - ^ — , , - 

Almshouse , ^ . . . 
A. M.£. Ziofl.. 

Aqueducts. 

Baysidc... 

Baron Hksch . . . 

Bethel 

Calirarr^ ........ 

Ci.iiar5« ,..,.... 

Cedar Grove. , , , 

CitT 

County Fanns^. 
CrpRnHUls... 
Do&f1aston...>. 

Elinlium , 

Evtfsreen ...... 

Fftirpiew....... 

FlatluidJt....... 

Flushing . . , 

FountSLin....... 

Frietids 

Grace Church.. 
G ravesetid ,..*.. 

Greenwood 

Hansen ^»........ 

HLlbide 

Ho\^ Croas.... . 
Holy Trinity... 
Jamaica......... 



Bortmgh^il— 



Manhattan. The Bronx. Brooklyn. Queens. 



L^vllle ,. 

Linden HiU 

LtttleNeck... 

Long Inland State Hospital.. 
Lutheran .,....,..„„ 



i»ii7 
66* 
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RlthmoiML 
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CH? 

of 

New 

York. 



113 

79 

6 

t 

H5 

>55 

76 

49 
Stj 

MI7 

t 
4t7Si 

4 

aS7 

'9 
II 

4 

19 

4,o6* 

I 

9 

6*344 

J^Tflo 

»7 

6s 

I 

x.a36 

a 

5 

5*S7i 
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Ceisoetefy- 



Madipelah....* ..,-- ,... . 

Maimonides, h . . « « < * 

Maple Grow *,,,... 

Mirble .., 

Merrill..... 

Methodist Episcopal....^ 

MoraLvisui . . , ,.,,,,,» 

Mount Hope........ ..*. . ..*.* 

Mount Lotretto 

Mount Ncbo. ..,.,.,.., 

Mount Olivet ............. 

Mount Zion .,..,,... 

N ational ,.....,. ..*...,. 

New SptingviUe „ . . . , 

New Uninn Fields. ... * * 

Nursery ^d Child's Ho»pitil. 

Ocean View 

Pelhara Bay*. , 

Prospect. . , , . , 

Sailors* Snug Harbor. ......... 

Sg^lem Fields 

Springfield. 

St. Andrews 

St. John's 

St. JoMph^s 

St. Lukc^s ,. 

St. Mark's Churchyard........ 

St. Mary's 

St. Mary% Carmelite 

St. Marv% Third Ward 

St. Mary'Si Fourth Ward 

St. Mkhaers.. . 

.St. Monica's.,. 

St.Pcter^a.. 

St. Phillip's.... , 

St. Raymond's.......... 

Silver Lake........ 



Borough of- 
Hauliattftn. The Bronx, Brooklyn. Queens, [ Rlchaiond 



i,S?i 



9S 



log 



79 



316 



3SS 



it98o 



'*ftj9 



109 
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to 
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tt 
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ii494 



City 

at 

New 
York. 
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Meteorology, 



1905. 



January . . . 
February . . 

March 

April 

May 

June 

July 

August. 

September 
October . . . 
November 
December. 



(Fahrenheit.) 


Humidity 




Mean. 


Maxi- 
mum. 


Mini- 
mum. 


Mean. 


Maxi- 
mum. 


Mini- 
mum. 


ag.sa 


53 


4 


70.52 


98 


37 


24.75 


41 


6 


68.13 


99 


44 


40.36 


73 


14 


68.49 


96 


37 


4094 


75 


33 


63.93 


95 


30 


61.47 


81 


41 


70.03 


95 


34 


69.85 


91 


52 


76.15 


97 


39 


77-07 


96 


63 




94 


42 


74.28 


92 


60 


78.90 


94 


43 


69.64 


88 


47 


78.12 


93 


46 


59.38 


81 


39 


71.8a 


94 


45 


44." 


64 


ao 


66.45 


94 


36 


38.85 


59 


ao 


68.90 


97 


38 



Barometer. 



Mean. 

30.008 
30.051 
30.P36 
aq.8oj 
J9.930 
J9.906 
J9.925 
99.92> 
J9.971 
30.017 
29.934 
29.972 



Rainfall. 



Inches. 



1.77 
1.01 
.49 
.39 
.72 
.77 
.05 
.81 
.84 
55 
.67 
•37 



Dinctioii 
of Wind. 



Pxvrail. 



N.N.W. 

W.N.W. 

N.W. 

N.W. 

S. 
N.W, 

S. 

s.w. 

I N.W. 

I 

! W.S.W. 
; W.N.W 
■ W.S.W. 
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